Binomial Theorem

Questionl

"“lc =@ -8)y'c,, ifand only if

[27-]Jan-2024 Shift 1]
Options:

A.

2v2 <k<3

B.

2V3<k<3V2

C.

2V3<k<3V3

D.

2V2 <k<2V3

Answer: A

Solution:

o1~ _ n2__ oo
C.=(k"—-8)C__,

120,130

=0

Lal
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-+ -
rrl_ 2 g
n

=k’—8>0

(k—2vV2)(k+2v2)=0

k € (—0, —2V2)U(2V2, ) -eooe - ()
~n>r+1, g <1
n
k' -8<1
kK—9=<0
—3<k<3 ene- - (i)

From equation (1) and (ll) we get

k € [-3. —2V2) U (2V2. 3]

Question?2

If A denotes the sum of all the coefficients in the expansion of (1 — 3x +
10x2)n and B denotes the sum of all the coefficients in the expansion of
(1 + x%)", then :

[27-]Jan-2024 Shift 1]
Options:

A.

A=B3

B.

3A=B

A =3B

Answer: A

Solution:
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Sum of coefficients in the expansion of
(1-3x+10x)"=A

then A=(1-3+10)"=8" put x=1)

and sum of coefficients in the expansion of

(1+x)"=B

then B = (1+1)*=2"

Question3

The coefficient of x2012 jn the expansion of (1 - x)2008 (1 4 x + x2)2007

is equal to

[27-]Jan-2024 Shift 2]

Answer: 0

Solution:

(1-x)(1 _x)mm(l +x+x2)200?-
(1-x)1 _x3)20u?

aeE™e = en )
General term

(1 _x}{:(_l)rzou? C,IB’)

© l)rE'DU ?Cfxar _ {:_1}r2CIGT nyir-i- 1

3r=2012

, 2012
i

Jr+1=2012
Jr=2011

, 2011
Fif——

Hence there is no term containing x™~.

2012

So coefficient of x =)

Question4
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11 11
¢
If 1+ _2+.....+ —2= 1 with ged(n, m) = 1, then n+m is equal to
m

[29-Jan-2024 Shift 1]

Answer: 2041

Solution:
11
9 SoE
r=1r+1
i 12
= — il
12 rgl r+1
R 2035
= —[27"—-26]= —/—
12[ ] 6
~m+n=2041
Question5

Remainder when 64°% is divided by 9 is equal to__

[29-]Jan-2024 Shift 2]

Answer: 1
Solution:
Let 32 =+
6432 =64t =% =(9— 1)
—0k+1

Hence remainder =1

Question6

|l' 1
SIRTAR

|
Number of integral terms in the expansion of !’ is equal to

[30-Jan-2024 Shift 1]
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Answer: 138

Solution:

General term in expansion of (7)"*+(11)"%)*is t__,

For integral term, » must be multiple of 6 .

Hence r=10,6, 12, .........822

_ 814

Question7

824-r

cm * an’’

Suppose 2 — p, p, 2 — a, a are the coefficient of four consecutive terms
in the expansion of (1 + x)™. Then the value of p2 - a? + 6a + 2p equals

[30-Jan-2024 Shift 2]

Options:
A.

4

B.

10

C.

8

D.
2

Answer: D

Solution:
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2-p.p.2-0. 0

Binomial coefficients are

="C o FiC?r_ i ﬂCr_ » ﬂCr_ 5 respectively
n n _
=G o=
=1
T S

From (1) and (2)

zn—lc

r+3

rz—lc

r+1
Zrt4=n+1

n=2r+3

2r—4c

r+1

=2

Data Inconsistent

Questiond
tota= 3 (C90) angp-"5 ("% "%t ) itsa—ep, then n equals
k=0 * k+1 k=0 k+2 ’ 9

[30-Jan-2024 Shift 2]

Answer: 10

Solution:

1 2m-1
a = n+1 C?t-t—l
n—1 g
+ +1
i nC' i+1 K
p j—g{) Er+2 n+1
n—1 y
" n—
P‘!+1,t;} Co-t” G2
_ 1
- n+1 CJ‘!TE
n+1
g _ nt2 _ 2n+t1—-(n+2)+1
o EM—IC » n+2
n
¢ nt+2 6
n=10
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Question9

In the expansion of (1 + x)(1 — x2) (5 - " the sum of the

coefficient of x3 and x~13 is equal to

[31-Jan-2024 Shift 1]

Options:

Answer: 118

Solution:
(1+x)-x)( 1+ o _315
={1+x)(1—xz)( (1+ %)3)5

_ Y21 +x)"
13
X

_ 1+ —x(1+0"
15
X

= coeff(x’) in the expansion =coeff(x'%) in (1+x)!"—x(1+x)"
=0-1
=-1

coeff(x %) in the expansion =coeff(x’) in (1+x)"" —x(1+x)"

_( 17 )_( 17 )
2 1
=17x8-17
=17Tx7

=119

Hence Answer =119-1=118
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Questionl0
6 6 6 8 n—1 n n ntl ;
If for some m,n; °C_+2(°C_,,)+C_.,> C;and"™ 'P,:"P,=1:8,then”P _ +""'C isequalto

[31-Jan-2024 Shift 2]
Options:

A.

380
376

384

D.
372

Answer: D
Solution:

& ) ] 8
cm+2( Cm+1)+ Cm—l} c3

Aam=2
_1 — 2
And *® P3:”P¢—1.3

(@-1)@0-2)n-3) _

1
nln-Dn-2)n—-3) 8

~n=3§

=P

m+1

*p.+°C

n+1 -
& Cm_ 3 2

:3XTX6+ M
2

=372
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Questionll

Let the coefficient of ¥ in the expansion of
&3 x + 3T i x +2)+

&+ &2+ @2

be a . If i a =p"—" B,y EN, then the value of #* +,” equals
r=0

[31-Jan-2024 Shift 2]

Answer: 25

Solution:
(x+3)"  Hx+ ) T i x+2) (x0T (x+2) A (x+2)
Ya =41+ 2x344 7032 +307!
o 3 3 2 i n—1
= S Sepul s +( 2
4 [1 ; (4) (4_) ]
wf ST
n—1 I (E)
=4 s
2
4
:411_311:,811_[:[
p=4.7y=3

F+y7=16+9=25

Questionl1?22

If the Coefficient of x30 in the expansion of (1 + 1/x)%(1 + x2)7(1 - x3)8;
x # 0 is a, then |a| equals

[1-Feb-2024 Shift 1]

Answer: 678

Solution:
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G+ DA+ -x)
3]

X

coeff of ¥*® in

coeff. of ¥*%in (1 +x)°(1 +x)'(1 -x%)°
General term
+ 2:2 + 3r3

6~ T~ 8 S
c,’c.’c (1)’

ry+ er2 + 31'3 =36

Case - | :
M| IR s
0 6 8
2z 5 8
4 4 8
6 3 8

ryt2r,=12 (Taking r,=8)

Case-1l:

.?'1 ¥y ?’3

1 | 7T
3 6 | 7
5] = S I

ryt2r,=15 (Takingr, = 7)

Case -l :

ryT2r,=18 (Takingr; =6 )

Coeff. = 7 + (15 x 21) + (15 x 35) + (35) — (6 X 8) — (20 x 7 x 8) — (6 x 21 X 8) + (15 x 28) + (7 x 28) = —678 = «
la| = 678
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Questionl3

Let m and n be the coefficients of seventh and thirteenth terms

respectively in the expansion of

[1-Feb-2024 Shift 2]
Options:
A.

4/9

1/9

1/4
D.
9/4

Answer: D

Solution:

1 18

Ix3+ L) . Then

Questionl4

22 22

2
The value > C *°C_is
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[24-Jan-2023 Shift 1]
Options:

A.*C,,

B. **C,,

C.*c,,

D. *C,,

Answer: A

Solution:

Solution:

4
= 5C23

Questionl5

2023

Suppose rgorz 2023Cr = 2023 x a x 22922, Then the value of a is
[24-Jan-2023 Shift 1]

Answer: 1012

Solution:

using result

n

> ranr =n(n+1) 22

=0

i 2023

Then 3 r* 2°%3C_= 2023 x 2024 x 2%
r=0

= 2023 x o x 22922 g,

oa=1012

Questionl6

If (°°C,)? + 2(°°C,)? + 3(°°C,)* + ....... +30(°°C,p)* = 20, then o is

equal to
[24-Jan-2023 Shift 2]

Options:
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A. 30

B. 60
C. 15
D. 10
Answer: C
Solution:
Solution:

S=0-(C)*+1-(*C)*+2-(*C)*+....... + 30 (*°C,,)°
S =30-(*Cy)*+29-(*°C))* +28- (*°C,)* + ...... +0-(*c,)?
28 =30-(*C 2 +%C 2+ ... +-2C, )

_ .60 _ 15. 60!
S =15-%C,, =15 o7

15-10! _ - 60!

(301)% (301

=>a=15
Questionl?

Let the sum of the coefficients of the first three terms in the expansion

of (x - % ) n, x 20, n €N, be 376 . Then the coefficient of x* is___

[24-Jan-2023 Shift 2]

Answer: 405

Solution:

Given Binomial (x — % ) n, x#0,n€&€N,
X

Sum of coefficients of first three terms
"C,—-"C,3+"C,3% =376

= 3n%-5n—-250 =0

= (n—-10)(3n+25)=0

=>n=10

Now general term 1OCrxlo_r( —

— ].OCrXIO —r(_3)r . X—ZI‘
— 10Cr(_ 3)1‘ . XlO —3r

Coefficient of x* = 10 — 3r = 4
>r=2
1C,(-3)* = 405
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Questionl38

If a_is the coefficient of x1°~T in the Binomial expansion of (1 + x)1°,

“ 2
then r§1r3 ( aa—_l ) is equal to
[25-Jan-2023 Shift 1]

Options:

A. 4895

B. 1210

C. 5445

D. 3025

Answer: B

Solution:

Solution:
_ 10 _ 10
a. = ClO -r Cr

10 10C 2
3 T
= r
rzl ( 10C )

r—1

10
= > r(11 —1")2
=1

r

10
= Y (121r+r° =22r%) = 1210
=1

r

Questionl19

The constant term in the expansion of
(2x+ $+3x2)5 is
[25-Jan-2023 Shift 1]

Answer: 1080

Solution:

Solution:
1(2x) " (x”7)"(3x%)™

General termis 5
n,!n,!n,!

For constant term,
n, + 2n3 = 7n2
&n1 +n,+n, = 5
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Only possibilityn, =1,n, =1,n, =3

= constant term = 1080

Question20
kéo 51 - kC3 is equal to

[25-Jan-2023 Shift 2]
Options:

f\.51(34 __45(:4

B.%'c,-*C,

(:-52(:4 __45(:4

I).52(33 __45(:3

Answer: C

Solution:

Solution:

6 51-k
C
k=0 3
=%C, +%°C, +¥C, + ... + *°C,

45 46 51
C,+1%C, + ... +°'c,

—_
=]

c.+"C,_,="%'c)
5zc4 _ 45C4

BC, +PC, +%°C, + ... +%Cy, - C,

Question21

The remainder when (2023)2°%3 is divided by 35 is

[25-Jan-2023 Shift 2]

Answer: 7

Solution:

(2023)2023
= (2030 — 7)%023
= (35K — 7)*%*°

_ 2023C0(35K)2023(—7)0 " 2023C1(35K)2022(—7)+
(—7)2023

..... F o+ 2923C

= 35N — 720%,

2023

Get More Learning Materials Here : &

@ www.studentbro.in



Now, — 72023 = _7 5 72022 = _ (721011

= —7(50 — 1)1011

- _7(1011C0501011 _ 1011Cl(50)1010 . _ 1011C1011)
=—-7(5A-1)

=—-35A+7

- when (2023)%%%3 is divided by 35 remainder is 7

Question22

If the co-efficient of x° in ( oax’ +

1

Bx

11
( ax — § ) are equal, then ((JLB)2 is equal to

[29-Jan-2023 Shift 1]

Answer: 1

Solution:

Coefficient of x° in (ocx3 +

" Both are equal

1

_) - 11C6.

Bx

o

5

B

6

L1l 11 o
- Cg S Cs B°
- Llo_q
B
= o = -1
= (aB)’ =1
Question23

11
) and the co-efficient of x~? in

Let the coefficients of three consecutive terms in the binomial
expansion of (1 + 2x)" be in the ratio 2 : 5 : 8. Then the coefficient of the

term, which is in the middle of these three terms, is

[29-Jan-2023 Shift 1]

Answer: 1120

Solution:

t.,, ="C2x)"

r+1
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. 1’1 r 1(2)1‘ 1 2

"c(2)y 5
n!

- (1"—1)!(11—1"+1)!= 2
n!(2) 5
r'(n —r)!
r _4 _ _
re—— 5=>5r—4n 4r+ 4
=>9r=4n+1)...(1)

L _G@r s
1
nCr+1(2)r 8
n!
- r'(n —r)! _§=>r+1=§
n! 4 n—r 4

(r+1D)'(n—r—1)!
=24r+4=5n—-5r=5n—-4=9r...(2)
From (1) and (2)
=24n+4=5n-4=n=28

(1)=r=4

so, coefficient of middle term is

8 4 _ 8X7X06X5 _ _

C,2 _16X—4x3><2x1 =16x70=1120
Question24

Let K be the sum of the coefficients of the odd powers of x in the
expansion of (1 + x)%°. Let a be the middle term in the expansion of

200 2OOC99K 2 m

a

( 2+ L L If = , where m and n are odd numbers, then the

V2
ordered pair (£, n) is equal to:
[29-Jan-2023 Shift 2]

Options:

A. (50, 51)

B. (51, 99)

C. (50, 101)

D. (51, 101)

Answer: C

Solution:

In the expansion of
(1+x%)% =Cy+Cx+Cox* + ... + Cyox”
K=C,+Cy+ ... + Cgg = 2%

200
a= Middle in the expansion of (2 + —)
100
T200 L #00C100(2)"%° )
—+

|5

200 50
= Cioo "2

SO 200C99 X 298 _ 100 y 248
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25 50 _ I,
So, 101><2 = 1r12
..m, n are odd so

(£, n) become (50, 101) Ans.

Question25

15

If the coefficient of x'° in the expansion of ( ax> + L is equal to

bx 3
1 15
the coefficient of x~'° in the expansion of ( ax°’ — ﬁ ) , where a and b
X

are positive real numbers, then for each such ordered pair (a, b) :
[30-Jan-2023 Shift 1]

Options:
A.a=Db

B.ab=1
C.a=3b
D.ab =3

Answer: B

Solution:

Solution:
Option (2)
1

15
Coefficient Of x'° in (ax3 + T)
bx /3

r
T 1= 15Cr(ax3)15_r( bxﬁm)

r_
45 - 3r §—15

_ 10r
30 = 3
r=9
Coefficient of x'> = '°C4a’b™°
/3 _ L)lS
bx°

T.,, = 15Cr(aX1/3)15—r( _ é)r

Coefficient of x~15 in (ax1

5— %—3r=—15

10r _

N

r==6

Coefficient = '"Cga’x b~°
a’ _ a°

RS
31,3 _ _

= ab’=1=ab=1
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Question26

The coefficient of x3°! in (1 + x)°%? + x(1 + x)*°° + x2(1 + x)¥°8 + ..... + x°00
is:
[30-Jan-2023 Shift 1]

Options:

501
A."7Cy,

500
B. C301

C. 500C300
D. 501C200
Answer: D
Solution:

Solution:
(1+x% +x(1+)*° +x%(1 +x)* + ... +x

x |501
= (1 +x)%%. M
1—- X

1+x
501 _ 501y

501

499 )498 500

(1 +x)

= (1 +x)°0 (1 +x)
(1+x)
= (1 + x)501 — x501
Coefficient of x*°% in (1 + x)
501 _ 501
301 200

501 _ %501 is given by

Question27

Let x = (8v3 + 13)"° and y=(7V2 + 9)°. If [t] denotes the greatest
integer =<t, then
[30-Jan-2023 Shift 2]

Options:

A. [x] + [y] is even

B. [x] is odd but [y] is even
C. [x] is even but [y] is odd
D. [x] and [y] are both odd

Answer: A

Solution:

Solution:
x = (8V3 +13) = °C, - (8v3)"® + °C,(8v3)'*(13)" + ...
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x = (8v3 —13)" = °C(8v3)"® - °C,(8v3)'*(13)" + ...
x—x = 2[°C, - (8V3)"*(13)" + °C,(8v3)'° - (13)...]

therefore, x — x is even integer, hence [x] is even

Now, y = (7v2 + 9)° = °C(7v2)? + °C,(7v2)%(9)"
+7C,(7v2)(9)%.......

y = (7V2 - 9)° =°C(7v2)® - °C,(7v2)%(9)!
+9C,(7v2)(9)%.......

y—y =2[°C,(7v2)%(9)" + °C,(7v2)%(9)® + ...]

y — y' = Even integer, hence [y] is even

Question28

50™ root of a number x is 12 and 50™ root of another number yis 18.
Then the remainder obtained on dividing (x + y) by 25 is

[30-Jan-2023 Shift 2]

Answer: 23

Solution:

x+y=12%+418 = (150 — 6)*° + (325 — 1)*°

= 25K — (62> +1) =25K— ((5+ 1)*°> + 1)

= 25K, —2 Remainder = 23

Question29

Let a > 0, be the smallest number such that the expansion of

2 30
(X3+ %) has a term Bx %, B €EN.

X

Then «a is equal to .
[31-Jan-2023 Shift 1]

Answer: 2
Solution:
30 2/3,30 — 2 \7
Tr+ 1 Cr(X ) I'( 3 )
X
60— 11r
=% -2-x 3
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60— 11r
3
30 6_,—2
T,="Cq 2%
We have also observed B = 30C6(2)6 is a natural number.
L= 2

<0=1lr>60=>r> %ﬁr=6

Question30

The remainder on dividing 599 by 11 is
[31-Jan-2023 Shift 1]

Answer: 9

Solution:

599 — g4.59%

= 625[5°]"°

= 625[3125]*°

= 625[3124 + 1]*°

= 625[11k x 19 + 1]
=625 x 11k X 19 + 625
= 11k, + 616 + 9

= 11(k,) + 9
Remainder =9

Question31

9
The Coefficient of x'ﬁ, in the expansion of ( 4—5" + % ) , IS
[31-Jan-2023 Shift 2]

Answer: 5040

Solution:
4x 5 \9
( 5 + 2X2

9 4x 9—-r 5 r
NOW,Tr+1_ CI‘ (?) (@)
_ 9~ [ 4)\%°T r' 9-3r
=°c.- () (3) =

6

Coefficient of x " i.
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Question32

If the constant term in the binomial expansion of (

9
"Z—é) is -84

and the Coefficient of x~ 3 is 2°B, where B < 0 is an odd number, Then

|af — B| is equal to
[31-Jan-2023 Shift 2]

Answer: 98

Solution:
E 9
In ( g— é)
7 2 XZ
5/2\9—-r
_ 9~ (X277) —4\r
Tr+1_ Cr 29—r (?)
9 45 5r

=45—-5r—21r=0

T 5+21
9

Now, according to the question, (—1)" 29—_rr4r = -84

=(-1)°Cc2¥ % =21x4
Only natural value of r possible if 3r—9 =0r = 3 and 9C3 = 84

1 =5 from equation (1)
45 br

Now, coefficient of x 3! = x7 2 at 1 =5, gives
r=5
5
e (—1) % =
= -63 x 2’
sua=7,p=-63
valueof |af—B| =98

2% B

Question33
1 1 1 1 1 .
The value of 3755 + 55+ sug + oo+ o + 5707 1S

[1-Feb-2023 Shift 1]
Options:

250

A. 551

250

B. =17
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Solution:

Solution:
26 1 26 51C 1
rgl 2r— 1)1(51 — (2r — 1))! _r§1 (2r-1) 571
_ 1 /s 51 51 _ 1 50
= ﬁ{ C1+ C3+....+ C51}— E(Z )

Question34

The remainder when 192%°° + 23290 jg divided by 49, is
[1-Feb-2023 Shift 1]

Answer: 29

Solution:

(21 + 2)*%° + (21 — 2)*®
= 2['%9C,21%% + 200C,21'%% - 2% + ..... + 2°°C 4.
212 . 7198 4 200
= 2[491, + 2°9°] = 491, + 2%
Now , 2*' = (8)% = (1 + 7)% =491, + °’C,*’C, - 7 =
491, + 470 = 491, + 49 x 9 + 29

Question35

Let the sixth term in the binomial expansion of
x — 2)log,3

( \/21092(10 -3% + 5 ‘/ Z(X ~ 2)log,3 ) m, in the increasing powers of 2( ,
be 21 . If the binomial coefficients of the second, third and fourth terms
in the expansion are respectively the first, third and fifth terms of an

A.P., then the sum of the squares of all possible values of x is
[1-Feb-2023 Shift 2]

Answer: 4

Solution:
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m-—2>5
T,="C,(10-3%) 2 . (3*7%) =21
"C,,"C,, "C; arein A.P.
2. "C,="C, +"C,
Solving for m, we get

m = 2 (rejected), 7
Put in equation (1)

21.(10—3X)%=21

3* =39 3°

x=0,2

Sum of the squares of all possible values of x =4

Question36

2 22
If the term without x in the expansion of ( x°+ & ) is 7315, then |q]
X

is equal to .
[1-Feb-2023 Shift 2]

Answer: 1
Solution:

( g)zz—r
. — 22Cr . < 3 . ((X)I" X—3I‘

r=4
*C, o* = 7315
22 x 21 x20x19

4 _
24 o = 7315

a=1

Question37

If the ratio of the fifth term from the beginning to the fifth term from
the end in the expansion of ( W2+ L ) ? is v6 : 1, then the third term

3
from the beginning is :
[6-Apr-2023 shift 1]
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Options:

A. 30vV2
B. 60v2
C. 30V3
D. 60V3
Answer: D
Solution:
Solution:
L n—-4
“C4-((2)4) (i1 !
T _ 34 V6
T5l n 1 n-4 14 1
C4(—1) 24)
34
n—38 1y-4-4+4n
2 4 (34) =6
n-—8 n—=8
2 4 .3 4 =Vp
nZ8=%ﬁn—8=2ﬁn=10
1,8
T3=10C2(24) (il)2
34

Question38

If 211C3 : "C3: 10 : 1, then the ratio (n?+3n): (n®-3n+4)is:

[6-Apr-2023 shift 1]
Options:

A.27:11

B.35:16

C.2:1

D. 65: 37

Answer: C

Solution:

Solution:
2nc3
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2n(2n — 1)(2n — 2) _
nn-1)n-2) 10

42n—1) _ 1905 8n-4=10n-20
n-—2
2n =16
2
NOW Zrl;?)n
n-3n+4

64+24 _ 88 _

= Ga-24+4 a4 >

Question39

15
The coefficient of x'3 in the expansion of ( x* - L ) is

[6-Apr-2023 shift 1]
Answer: 5005

Solution:

4 1 )15
X - —
(¥~ 5

= 15Cr(X4)15_r( —_l)r

60 —-7r =18
r==6
Hence coeff. of x'® = °C, = 5005

T

r+

Question40

1 11

11
If the coefficients of x’ in ( ax” + T and x~’ in ( ax — 3131 . ) are
X

equal, then :
[6-Apr-2023 shift 2]

Options:

A. 64ab = 243
B. 32ab =729
C. 729ab = 32
D. 243 ab =64

Answer: C

Solution:
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Solution:

5
Coefficient of x” is = 11C5(a)6( i)

2b
1 )11
3bx?

_lx1-(=7) _g4

B 3
Coefficient of x™ " is = ''C,- %—56
3°b

Lo 11 6 1 _ 11~ . ad
7 Cyla )( 2sbs) =G 35,6

(-

5
= ab = %
= 729ab = 32
Ans. Opiton 3

Question41l

Among the statements :

(S1) : 2023%9%2 — 1999%%22 jg divisible by 8

(S2) : 13(13)" — 11n — 13 is divisible by 144 for infinitely many n € N
[6-Apr-2023 shift 2]

Options:

A. only (S2) is correct

B. only (S1) is correct

C. both (S1) and (S2) are incorrect
D. both (S1) and (S2) are correct

Answer: D

Solution:

Solution:
oxt — yn =(x— y)[Xn— 1 +x
x" —y" is divisible by x — y
Stat 1 -» (2023)%%%2 — (1999)%0%
(2023) — (1999) = 24
Stat 2 » (2023)?%%2 — (1999)%0%
is divisible by 8
13(1 +12)"=11n-13
13[1 +"C,, (12) + "C,(12)* +...] = 11n — 13
= (156n — 11n) + 13- "C,(12)* + 13- "C4(12)° + ...
= 145n + 13- "C,(12)* + 13- "C4(12)° + ...
If (n = 144m, m € N) then it is divisible by 144 for infinite values of n.
Ans. Option 4

2y xR +y

Question42
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Let (t) denote the greatest integer <t, If the constant term in the

7
expansion of ( 3x? — % ) is a, then [a] is equal to
X

[8-Apr-2023 shift 1]

Answer: 1275

Solution:

Solution:
7

(3XZ_L5)

2x
T =7C(3x2)7‘f(—i)r
r+1 r 2X5
14 -2r—5r=14-7r=0
Lr=2
. _ 7~ o5(_ 1\%2_
2T,=7C, (- 1) =
Slal =1275

21 x 243

7 = 1275.75

Question43

If a_ is the greatest term in the sequence a =

then a is equal to
[8-Apr-2023 shift 1]

Options:
A.
Answer: 5
Solution:
3
flx) = —2
x* + 147
f,(X) _ (X4 + 147)3X2 — X3(4X3)
(x* + 147)?
6 2 4.6
_ 3x° + 141);63)( 4x _ x2(44 _ X4)

(x) =0 at x® =147 x 3x°
2=0,x*=147x3

f
X
x=0,%x>=+v147 x 3
X
X
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| | |
I 1

NG 0 V2i
fmax at £(4) or £(5)
- 64 _ = 125 _
f(4) = 103 0.158 £(5) 77 0.161
La=1>5
Question44

The largest natural number n such that 3" divides 66 ! is
[8-Apr-2023 shift 1]

Answer: 31

Solution:

Solution:
[+ [T+ %

22+7+2=31

Question45

The absolute difference of the coefficients of x'° and x’ in the expansion

11
of ( 2x° + L ) is equal to

[8-Apr-2023 shift 2]

Options:

A.10°-10
B.113-11
C.123-12
D.13%-13

Answer: C

Solution:

Solution:
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r

T.,, = c (2! r(%)

= U it~ 222~ 3r

22—-3r=10 and 22-3r=7

r=4 and r=5

Coefficient of x'* =''C, - 2°

Coefficient of x’ = ''C, - 2'

difference =''C,-2°-"'C, 2

11x10x9x8 o 11X10x9x8x7
24 120

11x10x3x8—-11x3%x4x%x7

11 x3x4x(20-7)

X 2

1
12(12 = 1)(12 + 1)
12(12%2 - 1)

123 — 12( Option 3)

Question46

25190 _ 19190 _ g190 4 >190 5 djvisible by
[8-Apr-2023 shift 2]

Options:

A. 34 but not by 14

B. 14 but not by 34

C. Both 14 and 34

D. Neither 14 nor 34

Answer: A

Solution:

Solution:

25190 _ 8190 5 divisible by 25 — 8 = 17
1990 _ 2199 i divisible by 19 — 2 = 17
25190 _ 199 s divisible by 25 — 19 = 6
8190 _ 21905 divisible by 8 — 2 = 6
L.C.M. of 1746 = 34

. divisible by 34 but not by 14

Question47

13
If the coefficient of x’ in ( ax — ﬁ ) and the coefficient of x> in
X

13
( ax + # ) are equal, then a'b?is equal to :
[10-Apr-2023 shift 1]
Options:

A. 22
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B. 44
C.11
D. 33

Answer: A

Solution:

Solution:
( a 1 ) 13
X - —
bx?
We have,
rTr +1- ncr(p)n - I‘(q)r
13 13— 1 \r
TI‘+1= Cr(aX) r(_w)

= 13Cr(a)13—r( _ % )r(x)13_r . (X)_ZI‘

_ 13Cr(a)13—r( _ %)F(X)13—3r_ (1)

Coefficient of x’
=213-3r=7
r=2
r in equation (1)

T, = 1°C,(a)!* 2 ( _ %)Z(X)B—G
1 1 1)2
= e, 2)

11
Coefficient of x’ is '°C, %

1 13
Now, (ax+ —)

bx?

_ 13Cr(ax)13_r( # ) r

) r(x)13 - I'(X)—ZI'

T

r+1

1
b
_ 13Cr(a)13—r( l)r(x)13—3r_ L (2)

b
5

_ 13Cr(a)13—r(

Coefficient of x~
=13-3r=-5
r=6

r in equation

T, = 13C6(a)13—6( %)G(X)B— 18
6
T, = cy@)’ 1) (0

.- 5. 13 7( 1)\
Coefficient of x™° is "“C(a) ( B)
ATQ
Coefficient of x” = coefficient of x°
T3 = T7
13 all 13 7( 1)\68

e £2) - e ]
13
C
a4 . b4 = TG
CZ

_ 13><12><11x10x9><8><1=22
13xXx12xXx6%xXx5%x4x%x3

Question48
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The coefficient of x’ in (1-x+ 2x3)10 is

[10-Apr-2023 shift 1]

Answer: 960

Solution:

(1 —x+ 2X3)10

_ 10! b3
To= ot —2x) ()"
_ 10! bb+3
= Fpigr "X
=b+3c=7,a+b+c=10
Coefficient of x = —2 2 _(—~1)" +
317101
10! 17my2
* T @)

= —120 + 2520 — 1440 = 960

10!

5!4!1!(_1)4(2)

Question49

Let the number (22)2022 + (2022)22 leave the remainder a when divided
by 3 and B when divided by 7 . Then (a* +B?) is equal to

[10-Apr-2023 shift 2]
Options:

A. 13

B. 20

C.10

D.5

Answer: D

Solution:

Solution:
(22)%°22 4 (2022)%?
divided byy 3
(21 + 1)%°22 4 (2022)%?
=3k+1
(a=1)
Divided by 7
(21 + 1)%°22 4+ (2023 — 1)*?
7Tk+1+4+1 (B=2)
7k + 2
So o + [32 =5
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Question50

If the coefficients of x and x? in (1 + x)°(1 — x)9 are 4 and -5 respectively,

then 2p + 3q is equal to

[10-Apr-2023 shift 2]
Options:

A. 60

B. 63

C. 66

D. 69

Answer: B

Solution:

Solution:
(1 +x)P(1 —x)1

-1
(1+px+ %xzw..)

(1—qx+ sz—...)

2!
pP-q=4
pp-1)  dg=1)
2 2

- Ppq=-5
p’+q’—p-q-2pg=-10

(@+4)°+q’—(q+4)—q—-2(4+q)q=-10
T +8q+16-qg°—q-4—q-8q—-2q°=—-10

—-2q=-—22
q=11
p=15
2(15) + 3(11)
30+ 33 =63

Questionb1

680

1 1
The number of integral terms in the expansion of ( 32+5* ) is equal

to :
[11-Apr-2023 shift 1]

Answer: 171

Solution:

Solution:

680

1 1
The number of integral term in the expression of (3 2+54 ) is equal to
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lyeso-r; 1,r

General term =680Cr(32) (54)
680—r r

=%c3 2 54

Values' s of r, where i goes to integer

r=20,4,8,12,......680

All value of r are accepted for

% as well so

No of integral terms = 171.

Question>2

2

The mean of the coefficients of x, X, ...x’ in the binomial expansion of

(2 +x)? is .
[11-Apr-2023 shift 1]

Answer: 2736

Solution:

Solution:
Coefficient of x = °C,2°

Coef. x* = °C,27
Coef. x’ = °C, - 2?
°c,-2%+°%C,-27...+°C, - 2?

Mean =

7

(1+2)°=°C,-2°-7C,-2'-7°C,
- 7
_3'-2"-18-1

7

19152
= 2522 = 2736
Question53
If the 1011 "™ term from the end in the binominal expansion of

2022

( % - % is 1024 times 1011™ term from the beginning, the |x| is
equal to
[11-Apr-2023 shift 2]
Options:
A. 8
B. 12
C. 10
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D. 15

Answer: C

Solution:

Solution:

T,o,; from beginning =T

_ 2022C1010( %)1012( ;_)E;)

T, o,; from end

— 2022

1010 +1
1010

1010( 5—3 ) 1012 ( % ) 1010

= 20223

Given: =5 ) 1012( %)1010

1010( %

1010 | 4y | 1012
10 2022 X
— 10,2022 ( )

(%)
1010\ Dx 5
() =2"(%)

4
xt = 2516
5

IX|=16

Question54

The sum of the coefficients of three consecutive terms in the binomial

expansion of (1 + x)" *?2

[11-Apr-2023 shift 2]
Options:

A. 63

B. 92

C.25

D. 41

Answer: A

Solution:
Solution:
"¢ iM% i"tPc ,1:1:3:5
(n + 2)! r'lm+2-r)! _ 1
(r—1)!Yn—r+ 3)! m+2) 3
r 1
m— §=>n—r+3—3r
n=4r-3-0
(n+1)! ><(r+1)!(n—r+1)!=§
r'n+ 2 —r)! (n + 2)! 5
r+1 _ 3
n+2-r 5

8r—1=3n...(2)
By equation 1 and 2

8r3_1=4r—3n=4r—3
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r=2n=4x2-3
n=>5
Sum:’C, +7C,+7C,=7+21+35=63

Questionb5

1 n in in n — 1023 .
If C,+.C,_1+...+ 5C;+C, = =5 then n is equal to

n+1

[12-Apr-2023 shift 1]
Options:

A.7

B.9

C.6

D.8

Answer: B

Solution:

Solution:
n "C 1 n+1

o
TEO r+1 n+1r=20ncr+1
1023

1
10

_ n+1 _ —
B n+1(2 1)

n+1=10=n=9

Question56

The sum, of the coefficients of the first 50 terms in the binomial

expansion of (1 - x)100

[12-Apr-2023 shift 1]

, is equal to

Options:
A _101C50
B. %°C,,
C. 101C50
D. -%C,,
Answer: D
Solution:

Solution:
(1-x'"=cC,-Cx+Cx’—
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3 99 100
Cx"+..... . ngx + ClOOX

=2C,—-C+C,—C;+...—Cyg+C,,, =0

1100

0—C1+C2+...C99=—§ Cs,

100 x 99! _ —_99¢
50!50! 49

=-1
2

Questionb7

2022

Fractional part of the number is 41 =— equal to
[13-Apr-2023 shift 1]

Options:

A.

al»

|

B.

—_
(93]

=

C.

—_
[9)]

p. 14
Answer: C

Solution:

Solution:

15 J © 15 )~ 15 ~ 15

Question538

Let a be the constant term in the binomial expansion of

3

( Vx — & n, n < 15. If the sum of the coefficients of the remaining
XE

terms in the expansion is 649 and the coefficient of x " is A«a, then 2 is
equal to .
[13-Apr-2023 shift 1]

Answer: 36

Solution:
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T, ="C(® 2 (-6)5x) 2
n—-k 3, _

5 Ek—o
n—-4k=0

n
(=5)" - ( Cn(-6)4 ) = 649

By observation (625 + 24 = 649), we getn =4
"n=4&k =1
Required is coefficient of
—4 . Vi 6 4
X is ( 4 — 3
x 2
By calculating we will get A = 36

Questionb9

Let forx ER, S,(x) =x, S, (x) =Cx + kz S, _,(t) dt where
Co=1,C =1-]S,_,(x)dx, k=1, 2, 3, ... Then S,(3) + 6C, is equal to

[13-Apr-2023 shift 1]

Answer: 18

Solution:

Solution:

Given, S, (x) = C,x + kz S, _,(t)dt
putk=2andx =3

S,(3) =C,(3) +2 i S,(t)dt

Also, S,(x) = C,(x) + [ Sy(t)dt . . . . .. (1)
0

2

X
=C1X+ 7

3 t2
S,(3) =3C,+2] (C1t+ j)dt
0

=3C,+9C,; +9
Also,

1
C,=1-[S,(x)dx =
0

1
C,=1-]S,(x)dx =
0
1

C;=1-]S,(x)dx
0

S N|F

1 , X3
=1—£(C2X+C1X + o) dx=

W

S,(x) = C,x + 2 [ S, (t)dt
0

2, X
=Cx+Cx" + 3
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=S,(3) + 6C, = 6C, +3C, +9C, + 9 = 18

Question60

The coefficient of x° in the expansion of ( 2x3 — L

[13-Apr-2023 shift 2]
Options:

80
A. 3

Answer: A

Solution:

Solution:
5
general term for ( 2x° — iz )
3x

r
T, = SCr( - %) (2x3)° T

5Cr(_1)r3—r25—r . X15—51'
I15-5r=5=r=2
Coeff. Of x°> = °C,(—1)*37%2°

10x L x8

9
80
9

Question61

The remainder, when 7103 js divided by 17, is

[13-Apr-2023 shift 2]

Answer: 12

Solution:

= 7(7%)5!
= 7(51 — 2)°! > remainder = 7(-2)°'
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- 7(2%)(16)*? = =56(17 — 1)'* > remainder = —56(—1)"?

Remainder = —-56+ 17k

= —56 + 68

=12
Question62

Let (a + bx + cx*)'° = Eopixi, a,b,cEN. If p, =20 and p, = 210, then
2(a + b + c) is equal to

[15-Apr-2023 shift 1]

Options:

A. 8

B. 12

C.6

D. 15

Answer: B

Solution:

Solution:
20
(@a+bx+cx?)’= 3 px'
i=o

Coefficient of x' = 20

Coefficient of x* = 210

10! 9 1 10! 8.2
210 = mxa X Cc + mxab
210=10.c+45x 4
10c = 30
c=3
2@+b=c)=12

Question63

The remainder when 3°%%? is divided by 5is:
[24-Jun-2022-Shift-1]

Options:
Al
B.2
C.3
D.4
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Answer: D

Solution:
3213122
= 33tont
— (9y10nt
=(10—1)®1
=1D11C0I[1ﬂ]m“— IIIIII _|_lll]11|[:,mll:l_(1[]}1_1'[2111{:_1':I11
3 ID[ID“C‘G(IG)IM i 500 _14:111{,;_1[:|m]_1
=10K -1
[As 10[*"c, - (10)+ ...+ "M, 1is multiple of 10]
=10K +5-5-—1
=K 5151
=502K —1)+4
~ Unit digit =4 when divided by 5.
Question64
The remainder on dividing 1 + 3 + 32 +3% +..... + 32021 by 50 is__
[24-Jun-2022-Shift-2]
Answer: 4
Solution:
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Given,
E3E gl

This is a G.P with common ratic =3

1{31022_1]

1l T

(10— 1)101

Y

1[}1011 i IDIIC

1011 1010 1011 2, 1011 1011
[ Co- ;- 10 T o Cmng'(m)Jr Cio1o- 10— Cmu]_l

2

2

10 [1'31ch e L)) m”(j‘l - (1008)+..... ID“CIDGQ] 101w —-1-1
=z

100k+10110—-2
2

100k + 10108
2

= 50k + 5054
=50k+50%101+4
= 50[k+101] +4
=50k . k

-~ By dividing 50 we get remainder as 4 .

Question65

Let C_denote the binomial coefficient of x" in the expansion of (1 + x)19,
If fora, B €ER, C; +3.2C, +5.3C; + ...... upto 10 terms
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a x 21

= 551 (C0+ %+ %+....upto 10 terms ) then the value of a + B is

equal to
[25-Jun-2022-Shift-1]

Answer: 286

Solution:
(1+x"=c,~cx+cx’+ . +Cx"
Differentiating

9_ 2 3
replace x — «*

LN A 2. S 18

10(1+x7) = €+ 2Cx" +3Cx" + ...+ 100
10-x(1+x%) = Cpx + 20" =307 + ... +10C

Differentiating

10((1+x)° - 1+x-5(1 + x)¥2x)
=Cx+2C,-3x+3-5-Cx' +. +10-19C ;%"
puttingx=1

10(2°+18.2%
=C;+3:2.C,+5-3:C;+...+19-10-C

C,+3:2-Cy+....+15-10-Cy,

=10-2°.10=100.2°

C_CI_CE_ N Cy N Co =2“—1
© 2 3 11 11 11
10" tarm 11" term

C C, C o1l
Co+ 2+ 2o+ 2= 2
v 2 3 11 11

ol oll_

Now 100.2°= £ < ( 2]

- AT

Eqgn. of form v =k{2* - 1)

It has infinite solutions even if we take x, vEN.
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Question66

The coefficient of x'°! in the expression

5+x)°%+x55+x)?? +x°6G+x)1?% +... +x°%°, x> 0, is
[25-Jun-2022-Shift-2]

Options:

A. 501C101(5)399
B. 501C101(5)400
C. 501C100(5)400
D. 500C101(5)399

Answer: A

Solution:
Given,
5+ x)500 +x(5 + x)499 + x2(5 + x)498 + ... x>0
This is a G.P. with first term (5 + x)°%
499
Common ratio = x(6+x) __ _X and 501 terms present.

(5+x)°°  5+x

s [525)7 1)

- Sum = 5+x

X —
5+x
<501 —(5+x)501)
(5 + x)°*
X—5-—x
5+x
X0 — (5 + x)°°!
5+x
=5
5+x

((5 + X)SOl _ X501)

in (5+x)°is =5%1c

(5 + x)°%° (

1
5
Coefficient of x

101 400
101 5

101

~ln %((5 + x)500 - x501) coefficient of x is = =-%1¢

1 400
5 101" 2
= 501 . 5399

101
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Question67

If the sum of the co-efficient of all the positive even powers of x in the
10

binomial expansion of ( 2x> + %) is 510 — B.39, then B is equal to

[25-Jun-2022-Shift-2]

Answer: 83

Solution:

Given, Binomial Expansion
10
(2 + 3)
X
General term
_ 10~ . (nody10-r [ 3
T C, - (2x%) (2)

r+1 7
— 10Cr_ 210—r_ 3r_X30—3r_X—r

= ].Ocr_ 210—]:‘_ 3r_X30—4r

r

For positive even power of x, 30 — 4r should be even and positive.
Forr =0, 30 —4 x 0 = 30 (even and positive)

Forr=1,30—-4x 1 = 26 (even and positive)

Forr=2,30—-4 x 2 = 22 (even and positive)

Forr =3, 30 -4 x 3 =18 (even and positive)

Forr=4,30—-4 x4 = 14 (even and positive)

Forr=5,30—-4 x5 =10 (even and positive)

Forr =6,30—-4 x 6 =6 (even and positive)

Forr=7,30 -4 x 7 = 2 (even and positive)

Forr =28, 30 —4 x 8 = —2 (even but not positive)

So,forr=1, 2, 3,4, 5, 6 and 7 we can get positive even power of x .

.. Sum of coefficient for positive even power of

X = 10C0_210_30+10C1.29_31+10C2_28.32+10C3_27.33+10C4.26_34+10C5.25_35+10C6_24_36+10C7.23_37
=1c,,-2"-3°+"%c, - 3" +...... +19C,,-2°-3—["C,-2*-3°+'°C,-2-3° + °C - 2°- 3"
=(2+3)!°-[45.4.32 +10.2.3° + 1.1.3'°]

=5 —-160x3%+20-3°+3-3%]

=5~ (60 + 20 + 3)3°

=5'0-83.3°

~p =83
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Question68

The remainder when (2021)?°%3 is divided by 7 is :
[26-Jun-2022-Shift-1]

Options:

Al
B.2
C.5
D.6

Answer: C

Solution:
{EDH}E:@
= (2016 + 5)*"[ here 2016 is divisible by 7]

=080 (2016" + B0, (2016)(5) T + 2B 0y (5P

L

— 2':'1'5[2323(:'3 . (zﬂlﬁ}ll}ﬂ + _EEIEECE . (5)2322] - {5}2023

k12
= 20164 +(5)°"
=7 x 2881 + (5)"%

3

=TK (™)

Now, (5)20%3

Ln

|
~—
LN
(Y]
R
k]
=
Ln

=(126-11%%.5

=(126-11%%.5

=5[*"c,(126)" "+ — 6T 5(126)+ F4C ]
=5x126[C (1267~ -FHc, ]+5
=5.7.18[""¢ (126)"F - -C ] +5
=71+5

Replacing {5}:"]23‘ in equation (1) with 71+ 35, we get,
(2021 = TR+ 71+ 5

=7(K=1)=5

- Remainer =3
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Question69

If (*°C,) + (*'C)) + (*2Cy) + .unen. + (°°C,) = 2°°C,,, m and n are coprime,

then m + n is equal to
[26-Jun-2022-Shift-2]
Answer: 102

Solution:
Here property used is
Lo L _n=+l
CFCa G
Given, *'c, +*'C, +7¢; +...+ 96, = 2V,
Wy 4l
AsTC, ="C) =1
40 4 41
So, we replace ""C, with "' C,,

41 41 42 8~ _ m 6
b 7o S il e SN il 6 W = =
=}4‘C C"‘\ ..... £ 60(:,.'] == E 8 63(:“10

il 7 2

B 43 60~ _ M 6
S B Cyp= Pty Gy

He L H £0 w60
= C3 C4_ Cﬂu_ ; CZU

43 45 60 LA
i S i O Cog = £

60 60 M 6D
= C1;+ Czo_ CEL

61 _ MW 60
= e Cy

61! _ m 60!

201411 20140
= 6l _m

141 n

~m=6land n=41

~mt+r=61+41=102

Question70

If the coefficient of x'° in the binomial expansion of ( eI )
§

5.1, where I, k € N and I is co-prime to 5, then k is equal to
[27-Jun-2022-Shift-1]

Answer: 5

Solution:

Given Binomial Expansion
\/_g \/_)_( 60

S| 1t )
54 53
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. General term
60 X1/2 60 —r 51/2 r
r+1 = Cr'(W) (W)
r r r r
(g0 g) (o373
(31“—60) (180—5I‘)
4 X 6

T

_ 60
=%c, -5

=%cC_-5

For x'° term,

180 — 5r _
6

=25r =120

=r =24
. _ 10 _ 60 3x 24 -60
- Coefficient of x** =""C,, - 5( — 1

- 60c .53

10

24"
_ _6o! 53
"~ 24!36!
It is given that,
60!
24!36!
Also given that, | is coprime to 5 means | can't be multiple of 5. So we have to find all the factors of 5 in 60!, 24 ! and 36
|

[Note : Formula for exponent or degree of prime number in n!.

Exponent of pinn! = [ EJ + [ %J + [ %] + ..... until 0 comes
p p p

here p is a prime number. ]
. Exponent of 5in 60 !

=[%J+[g_(2) +|'% + ...

24+2+0+....
4

1
1
Exponent of 5 in 24 !
S ENEIRE]
[5J+[52 + =3 + ...
Exponent of 5 in 36!
SEHEIRES
[5J+[52 + =3 + ...
=7+1+0......

. From equation (1), exponent of 5 overall
5 3 k

55 0 0

=5° = 5%

=k=5

Question71

If the sum of the coefficients of all the positive powers of x, in the
7
Binomial expansion of (Xn + % ) is 939 , then the sum of all the

possible integral values of n is
[27-Jun-2022-Shift-2]

Answer: 57

Solution:
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Solution:
Given, Binomial expression is
7
[+ 3)
X
. General term

T =TC (&)

7C1- . X7n—nr—5r . or
For positive power of x,
n—nr—-5r=>0
=7n >r(n+5)
7n

n+5
As r represent term of binomial expression so r is always integer.
Given that sum of coefficient is 939.

r+1

=T <

Whenr =0,

sum of coefficient = 'C,-2° = 1

whenr =1,

sum of coefficient =7C,-2°+7C,-2'=1+14 =15
whenr = 2,

sum of coefficient
=7c,-2°+7c,-2'+7¢c,-2?

=1+14+84
=99
whenr = 3,

sum of coefficient
=7c,-2°+7c,-2'+7C,-2*+7C, - 2°
=1+14+84 + 280
= 379
whenr =4,
sum of coefficient
=7c,-2°+7c,-2'+7c,-2*+7c,-2°+’c, - 2*
=1+ 14+ 84 + 280 + 560
= 939

7n

To get value of r = 4, value of
n+5

A< /n <5
n+5
=24n+ 20 < 7/n < 5n+ 25
S4dn + 20 < 7n
=3n > 20
20
=n > 3
=n > 6.66
and
7n < 5n + 25
=2n < 25
=sn<12.5
L06.66<n<12.5
.. Possible integer values of n =7, 8, 9, 10, 11, 12
S Sumofvaluesofn=7+8+9+10+11+12 =57

should be between 4 and 5 .

Question72
If

31

2 ClcpCic, ) - kizol C'c)ic, ) = (305(!?(%!1!)

where a € R, then the value of 16a is equal to
[28-Jun-2022-Shift-1]

Options:
A. 1411
B. 1320
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C. 1615
D. 1855

Answer: A

Solution:

Solution:
Given,

LR 31 _ 30 50 30 _ «a(e0!)
kgl( Ck)( Ck—l) kzl( Ck)( Ck—l) - W

Now,
3 31 31
= (lepeic, )
= (*'c,-¥'c, +%c, e, + 7, e, + +3'c,, - %'y,
=('c,-¥'cy,  +%C, ey, Lt +31C,, - ¥'Cyy gy
[using "C.="C_ _ ]
= glco Sl +3C, P, + +3'C,, - %'c,)
="Cy

31-2

30
30 30
Now, kZ ) C.-7C,_,

30 =30 30 30 30 30
=(30c1-30c0+ 3(():2- 3g:l+ ...... +30 Cso > C,,)
=éoco- C,+°C,-3C, +...+%C, - %C)
="Cy
. 60 60 _ a(e0!)

“Cs0 = " Ca0 = 301311

62.61.60! _ 60! _ a(60!)

30132! 201311 _ 30!31!

62.61.60! _ 60! _ a(60!)

30!32! 300 5, 30131

30
_, _60! 62.61_30) _ a(60!)

301311\ ~ 32 30131!

_ 62.61
o= BV 30
160 = 52:61 —230><32
—16a = &222 = 1411

(]
Question73

The number of positive integers k such that the constant term in the
12
binomial expansion of ( 2x3 + 3 ) , X%z 0is 28, I, where I is an odd
X

integer, is___
[28-Jun-2022-Shift-1]

Answer: 2

Solution:
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12
(2x3+ ik)

X
12 3 3\12-r
b, = e, @0 §)
x T~ 2=k, constant
S3r—12k+1k=0
_ 3r
k=13

.. possible values of r are 3, 6, 8, 9, 10 and corresponding values of kare 1, 3,6, 9, 15

Now "*C_ = 220, 924, 495, 220, 66
. possible values of k for which we will get 28 are 3,6

Question74

The term independent of x in the expansion of

11
(1—X2+3X3)( %X3— %) , X % 0is :

[28-Jun-2022-Shift-2]
Options:

7
A'E

33
B. m

C39

© 200

11
D. =0

Answer: B

Solution:
Solution:
11
General term of Binomial expansion ( §x3 - L) is
2 5x*
1 5 3\11-r 1 \*
Tr+1_ Cr(ix) (_y
_ 1~ 5T 1\7 _33-5r
=c, | 5) (- g) X
In the term,

2 3y ( 5.3_ 1 \U
(1 —-x"+3x )( 2X Q)
Term independent of x is when

(1) 33—-5r=20
=r = 3—53 & integer
(2) 33-5r=-2

=5r =35
=r =7 € integer

(3) 33—-5r=-3
=5r = 36
=1 = 3—56 & integer
- Only for r = 7 independent of x term possible.
- Independent of x term
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[ [ 3)"-4))

11-:10:9-8 5* 1 )

4-3-2-1 24' 57
_11-10-3

PEEE

11-3

2. 52

33

200

Question75

If the constant term in the expansion of

10
( 3x3 — 2x% + 5 ) is 2K, I, where 1 is an odd integer, then the value of k

is equal to:
[29-Jun-2022-Shift-1]

Options:
A.6
B.7
C.8
D.9

Answer: D

Solution:

Solution:

Note : Multinomial Theorem :

The general term of (x; + x, + ... + x,)" the expansion is
n! n_ N, n,

n! [
n,!n,!...n!

wheren; +n, +..... +n,=n
Given,
10
( 3x? — 2x% + % )
X
_ (3x8 -2x" + 5)10
0
10
Now constant term in ( 3x% — 2x% + 25 = x> term in (3x® - 2x” + 5)*°
X
General term in (3x8 —2x" + 5)10 is
|
= 10 38— 2x)(5)™
n,!'n,!n,!
|
— L(S)nl(—Z)nz(S)ﬁ ) X8n1+7n2
n,;'n,!n,!

.. 8n, + 7n, .
- Coefficientofx ' ?is

= 20 (3)"(-2)"(5)"™
15273

wheren; +n, +n; =0

For coefficient of x*° :

8n; + 7n, = 50

- Possible values of n;, n, and n, are
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n, [ o, | o

£

116 |3

. Coefficient of x*°

I
_ 1OX96XSX7x3x53x26

=5x3X8x7x%x3x5x2°
=7x5"x3%x2°

=2kK.1

21 =7x%x5%*%x3%2= Anodd integer
and 2% = 2°

k=9

Question76

Let n = 5 be an integer. If 9" — 8n — 1 = 64a and 6" — 5n — 1 = 25p, then

a — B is equal to
[29-Jun-2022-Shift-2]

Options:

A.1+7Cy(8-5)+"C4(8° =5 +....+"C (8" "' =51
B.1+"C,(8—-5)+"C,(8°—5%) +.....+"C(8""?-5""?)
C."C4(8 = 5) +"C,(8° = 5%) + ....... +C_(8""*-5""?)
D."C,(8 = 5) +"C(8* = 5%) + ...... +"C (8" 7% -5""9
Answer: C

Solution:

Solution:

Given,

9" - 8n -1 = 64«
(1+8)"-8n-1

_ ("Cy 1+7C;-8'+7C, 8%+ ... +"C, 8" —8n-1
- 2
8

1+8n+"C,-8*+....+"°C,-8"—8n-1

"C, 8*+"C, 8% +...+"C, - 8"
="C,+"C,-8+"C,-8*+..."C 8"
Also given,
6" —5n—1 =258

_ (1+5)"-5n-1
=B = 25

"Cyr1+"C;-5+"C, 5%+ .....+"C,-5"=5n—1
_1450+"C, 5% +"C4-5°+....+"C,-5°—5n—1
= =
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52
"C,+"C,-54+"C, 5%+ ....... +"C, 577
—B
("C,+"C,-8+"C, 8 +....+"C_-8" "% —("C,+"C,-5+"C,-5°+...+"C_ 5"~
"C,-(8-5)+"C,- (8 —=5%) +...+"C (8" *-5""?

g

Question77

Let the coefficients of x ! and x™2 in the expansion of

1 15

( 2x ° — Ll , X > 0, be m and n respectively. If r is a positive integer
Xg

such that mn? = 15Cr - 2, then the value of r is equal to___

[29-Jun-2022-Shift-2]

Answer: 5

Solution:

Solution:
15 - 2r
Tr+1=(—1)r'15Cr'215_rX 5
m = 1501025
n=-1
so mn® = °C.2°

Question78

If the maximum value of the term independent of t in the expansion of

15

1 L
2,5, (1-x10 . .

( t°x" + — ) » X = slant0, is K, then 8K is equal to

[25-Jul-2022-Shift-1]

Answer: 6006

Solution:
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1 15
General term of ( x5 + % ) is

(ox5)"°" ((1 >1l0)
_ 15 2 - X
T ,,="C. - \txd ==
15—-r T
=15Cr_t30—2r_x 5 (1_X)]_0t—r
15-r T
=15Cr-t30'3r-x 5 .(1-x)10
Term will be independent of t when 30 = 3r=0=r= 10

~Tp4+1 =T, will be independent of t
15-10 10

. _ 15 . . _

2T, =7C,x 3 (1-x)10

="Cc,-x' (1-x'

T, will be maximum when x(1 — x) is maximum.
Let f(x) = x(1 — x) =x—x°

f (x) is maximum or minimum when f (x) = 0
fx)=1-2x

For maximum / minimum f (x) = 0

S1-2x=0

=X = —

2
Now, f (x) = =2 < 0
SAtx = % f (x) maximum
~ Maximum value of T |, is
_ 15 1 1
= Ciuo 5(1 B E)
_ 15 1
= Cy 2
GivenK ="C %
Now, 8K = 2('°C,,)
= 6006

Question79

The remainder when (11)'°! + (1011)"! is divided by 9 is
[25-Jul-2022-Shift-2]

Options:
Al
B.4
C.6
D.8

Answer: D

Solution:

Solution:
1011 11 1011 11
(11) + (1011) ) =Re( 2 +3 )
9 9
1011)

9

ol

For Re(
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21011 _ (g _ 1)337 = 337C09337(_1)0 " 337C19336(_1)1 4 337C29335(_1)2 o +337C. . 90(=1)%%7

So, remainder is 8
( 311
and Re ? =0

So, remainder is 8

Question80

If the coefficients of x and x° in the expansion of

337

(1 +x)P(1 —x)9, p, q = 15, are —3 and -5 respectively, then the

coefficient of x> is equal to
[26-Jul-2022-Shift-1]

Answer: 23

Solution:

Solution:

Coefficient of x in (1 + x)P(1 — x)¢
PCOqC1 + PcquO =-3=sp—-q=-3
Coefficient of x% in (1 + x)P(1 — x)¢
PC,iC, — PC,IC, + PC,IC, = -5

aq-=1) _ (g-=1) _ _

2 Pa+ =5 >
2— — —
qzq_(q_s)q+(q 3)2(q 4) _ _5
=2q=11,p=8

Coefficient of x° in (1 + x)%(1 — x)!
=-'c,+°%,'"c,-%c,''c, +°%c, =123

Question81

s N ne e
=0 Ci Cjisequalto

[26-Jul-2022-Shift-2]
Options:

A. 221’1 _ 21’1C

n

2n—1 2n—1
B.2*"'-"lc |

C.2* - *'C
n

D.2*""'+2n-1C,

Answer: B
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Solution:

Solution:
n n n
> "c."c.= ¥ "C."C.— ¥ "C. "C
Lj=0i=j <+ I ij=o ' I 4= b I
n n n
=YY" ¥ "C.- 3 "CC.
j=o Y=o 4 i=o T
=2n_2n_ nCn
=22n_2nc

n

Questiond2

The remainder when (2021)2%%2 + (2022)%?! js divided by 7 is
[27-Jul-2022-Shift-1]

Options:

A. 0O

B.1

C.?2

D.6

Answer: A

Solution:

Solution:

(2021)%9%2 + (2022)2%2!

= (7k — 2)2022 + (7k, — 1)2021

= [(7k — 2)°1°7* + (7k,)*%*! = 2021(7k,)***° + ... — 1
= (7k, = D** + (7m - 1)

=(7n+1) + (7m — 1) = 7(m + n) (multiple of 7)

~. Remainder =0

Question83

Let for the 9™ term in the binomial expansion of (3 + 6x)", in the
increasing powers of 6x, to be the greatest for x = %, the least value of n

is n,. If k is the ratio of the coefficient of x° to the coefficient of x3, then
k + n, is equal to:
[27-Jul-2022-Shift-2]

Answer: 24
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Solution:

Solution:

(34 6x)" = 3%(1 + 2x)"

If T 4 is numerically greatest term
“Teg=Tyg=Ty,

"C,3"~7(6x)” = "C,3" " %6x)® = "Cy3" " %(6x)°

n! < n! ] - n! 2
S mo 7 = mogner 0¥ = oot
3
o _1(3) 60
m—7)n-8) m-8)8_ 984

72 =<=27(n—7) and 27 = 9(n — 8)

2—395n and n<11

For (3 + 6}()10
10

Tr+1 - Cr
310—1‘(6X)I‘
For coeff. of x
r=6="'.3"6°

For coeff. of x°
r=3-"1°c3"-6
°Cq 3%-6° _ 1017131
0. 37.63  6!4!10!

6

Question84

The remainder when 72%%2 + 329222 jg divided by 5 is:
[28-Jul-2022-Shift-1]

Options:

A.0

B. 2

C.3

D. 4

Answer: C

Solution:

Solution:

22022 | 32022

(49)1011 4 (gyto11
=5A—-1+5k-1
=5m-—2

Remainder =5-2=3
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Question85

Let the coefficients of the middle terms in the expansion of
4 6
( % + Bx) , (1 — 3Bx)? and ( 1- %X) , B > 0, respectively form the first

three terms of an A.P. If d is the common difference of this A.P., then
50 — 28—2 is equal to

[28-Jul-2022-Shift-2]

Answer: 57

Solution:

Solution:

— 3
Coefficients of middle terms of given expansions are “C, %62, ’C,(-3B), 6C3( TB) form an A.P.

3
+2.2(~3p) = p* — L

=—24 = 2B — 5p*
=5p°—2p—24 =0
=52 —12B + 10B—24 =0
SB(58 — 12) + 2(5p — 12) = 0
p= 12

5
d =-6p—p’

2

50 — ZB—%=50—2L;B)=50+ 12

+2 =57
B

Question86

If1+(2+%C, +%C, +... + ¥C)(°°C, +°°C + ... + °°C,,) is equal to

2" - m, where m is odd, then n + m is equal to
[28-Jul-2022-Shift-2]

Answer: 99

Solution:

Solution:
_ 49 49 49 50 50 50
1 =1+ (1+%C,+%C, +...+°C,)(°°C, + °°C, + ... + °C,)
As®C,+%C, +...+%C,=2%
and *°C, + °°C, + ... + °°C,, = 2%
50 50 50 549
=%C, +°°C, + ...+ C, =2" -1

=1+ +10)02Y¥=-1)
= 9%

~m=1andn=98
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m+n=99

Question87

Let the ratio of the fifth term from the beginning to the fifth term from

the end in the binomial expansion of ( 2 + L

W3

powers of -1 be 1V6 : 1. If the sixth term from the beginning is %

V3
then «a is equal to .
[29-Jul-2022-Shift-1]

Answer: 84

Solution:

Solution:
(a)" " (;7)
Fifth term from beginning ="C,\24 34

3
Fifth term from end = (n — 5 + 1) term from begin ="C, _ (2 4) (3 4
n—-4

Question838

If 5 K?(10¢_)? = 22000L, then L is equal to

[29-Jul-2022-Shift-2]

Answer: 221

Solution:
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Solution:
Given,

10
> k*(*°C,)* = 2200L
k=1

10
= 3 (k-'°C,)* = 22000L
k=1

10 o

1Zo(k C )2 22000L
:k=l T w_1] =

10
= 3 (10-°C,_,)* = 22000L
k=1

10
=100+ > (°C, _,)* = 22000L
k=1

:100((9(30)2 + (9C1)2 + ...+ (9C9)2) = 22000L
=100('°C,) = 22000L
[Note : (°C,)> + (°C,)* + ... + (°C,)* = "C, ]

-100x 481 = 22000L
910!

=L =221

Question89

If n = 2 is a positive integer, then the sum of the series
n*1c, +2(°C, +°C, +*C, + ... + "C,) is

[2021, 24 Feb. Shift-II]

Options:

nn—1)2n+ 1)
A. 6

B nin+1)2n+1)
) 6

n(2n+1)(3n + 1)
C. 3

nn + 1)%(n +2)
D. 19

Answer: B

Solution:

Solution:
Given,n =2
LetS =°C,+°C,+...+°C,=""'C,
Now, "*!C, + 2 x (*C, +°C, + ... + "C,)
=l’1‘|-1(:2_'_2)(l‘l'i'l(:3
=(n+1C2+n+1C3)+n+1C3
_n+2 n+1~ _ (n+2)! (n+ 1)!
= G TGS s T 3Im o)
(n+2)(n+1)n(n-1)!
3x2x1x(n-1)!
n+1)xnxn-1)x(n—2)!
3x2x1x(n-2)!
= 2ot D2 4n-1)
nn+1)2n+1)
6
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Question90

For integers n and r, let ( B ) = ;
r

) ()

of k for which the sum,

k k+1
3 (1.0)( 5.)+z (1.2
i=0 i k-1 i=0 i

exists, is equal to
[2021, 24 Feb Shift-II]

Answer: 1

Solution:

Solution:

n
C
Given, ( n ) = { r
r 0 otherwise .

k 10 ) ( 15 ) k+1( 12 ) 13
d + .
an Eo i k—i igo i (k+1—1

if n=r=0

w(1+x)'° =1, + °Cx + 1°Cx* + ...
+10C10X10
and (1 +x)'° ="C, + °C;x + °Cx*
15 15
+ ...+ 77Cx

k
_._igo(loci)(mck_i) — 10C0 ) 15Ck

+1°C - P°c_ + ...+ 1°C - PC

= Coefficient of x* in (1 + x)* = *C,
k+1

Also, 3 (2c)(**c, ., ) = 2c,-Bc, .,

+2c,-Bc + ...+ %c ., C,

= Coefficient of x**' in (1 +x)* =2°C,,,
25 25 _ 26
= TC+TC =T C

Ilcr

ifn=r=0

otherwise .

The maximum value

As, we know by the definition of "C_, the maximum value of 26Ck+1 is possible for any possible large value of k.

Hence, k can have any large value.

Question91

The value of —'°C, + 2-°C, -3 - '°C, +... -15-°C, + "*C, + *C, + "'C;

+...+*C,, is
[2021, 24 Feb. Shift-1]
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Options:

A 2% 1
B.23-14
Cc.213-13
D. 2%

Answer: B

Solution:

Solution:
Given,

15 15 15 15 14 14 14
(-°C,+2-°C,-3-"°C,+...—15-°C ) +("'C, + "*C, + ... + "*C,))
Let
S, =-"C,+2-"C,-3-"C,+...—-15-°C,,

15
I‘.r_ 15Cr = 15 z (_1))I'14cr_

r=1 r=1

14 14 14 14
=15(-"C,+ "C, - "C,+...— "C))
15(0) =0

14 14 14 14
S, =14 C, -:4 C,+ C?4+...+14C
=(Mc,+"c,+...+MCc ) -1C
=2183_14
Now, the required value is
15 15 15 15
(— C1+2- C2—3- C3+...—15- C15)
+(Mc, + MC+ ...+ Cy)

Il
M
—_
—_
~

1

11
13

Question92

If the remainder when x is divided by 4 is 3 , then the remainder when
(2020 + x)?°?? is divided by 8 is
[2021, 25 Feb. Shift-II]

Answer: 1

Solution:

Solution:

Given, when x is divided by 4 , the remainderis 3.

Letx =4p + 3, then

(2020 + x)2°%2 = (2020 + 4p + 3)?°%2

= (2024 + 4p — 1)%0%

(4k — 1)2022

(~-2024 is divisible by 4 ) = 292C(4K)*%?*(—1)° + 2922C, (4K )**?! (= 1)" + .... + 29%2C,,,(4A)%(—1)%***

On expansion (2020 + x)2922 we get the form of 8A + 1 . Since, each terms have 2022 and 4k, so if we take 2 common
from 2022 we get 8 . Thus, each term have 8 in common.

Hence, remainderis 1.
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Question93

Letm,n€ N and gcd(2,n) =1.If

30( v ) +29( ” ) +...+2( i ) +1( Z’g) =n-2" thenn+mis

28

veeeeeee. (Here, ( E ) = an)
[2021, 26 Feb. Shift-I]

Answer: 45

Solution:

Solution:
Given,

30 30 30 30
30-7Cy+29-7Ci+ ...+ 27 Cyug +7Cyy
=n-2"

This can be written as,
29

> (30-1)C.=n-2"
r=0
30
or ¥ (30-71)-*C ,=n-2"
r=0
30 30
=3 30-°%,- ¥ r-*C ,=n-2"
0 r=0

r=

30
=30 3 C*°- 3 r-3°C.=n-2"Using combination properties,

r=0 r=0
=30-(2)*°-30-(2)®=n-2™
=30-(2)*°2-1)=n 2"
=2-15-(2)* =n-2™
=15 -(2)%° = n - 2™Comparing both sides,
n=15 and m = 30
=>n+m=15+ 30 =45

Question94
The maximum value of the term independent of ' t ' in the expansion of

1/10 10
(tx1/5+ %) , where x € (0, 1) is
[2021, 26 Feb. Shift-1]

Options:

10!
© V3(5!)?

210!
" 3v3(5!)?
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c. 210!
T 3(51)2

D. 10!2
3(5!)

Answer: B

Solution:

Solution:
Using Binomial expansion, its (r + 1) th term be,

= 10C (tx!/5)10- { ¢! —>t€)1/10 } ’

— 10 (t)lo_r(xus)lo—r(l _ )t/ 10

T

r+1

r (t)r

10 -r

= (1 _X)rllo

= 10Cr(t)10 - ZF(X)

If this term is independent of ' t ', then we have 10 — 2r = 0 gives, r = 5

. _ 10 1 1/2
. Te_ Cs(x) (1-x)

Let f(x) = x(1 — x)“z, to obtain its maximum value, we have to differentiate it and equate itto 0 .

X
2Vl —x
=2-x+2(1-%x)=0
= —3x+2=0
=2 x=2/3
(Maximum value)
Thus, greatest term will be

T6=10C5( %) (1_ %)“2

—10- 2 _ _10!-2
°3v3  (51)%(3V3)

ie.f(x)=0= (-1)+vV1-x=0

Question95

The term independent of x in the expansion of

10
1 -1 N
[ X2/3X+ - X ,2] y X & 1, 1S equal to

—x!3 41 x —x!

[2021, 18 March Shift-II]

Answer: 210

Solution:

Solution:
x+1 x—1 110

[ 2B _1311 x_xi/2

_ [ 3%+ (1) (vR-DVx+ 1)]“’
23— x13 4 Vx(Vx = 1)

_ 1/3 [ vx+1)\ 1"

- (B2

[use (@ +b°) = (a + b)(a®? — ab + b?) ]

= (x!/3 —x1/2)10
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General term, T, , = '°C (x' /%)~ "(—x"/?)

r
= 10Cr(x) 10-r (=x) 2

3
For term independent of x , we must put
10—r _ '_p
3 2
= 20-2r—=3r=0
=>r=4
_ _ 10 _ 10! _ 10x9%x8x%x 7 x6!
T =Ts="Co = 3061~ Tx3x2x1x6!
=210
(]
Question96

Let "C, denote the binomial coefficient of x" in the expansion of (1 + x)".

If = (2% +3k)"C, = a- 3" +p 2"
a, B €ER, then a + B is equal to

[2021, 18 March Shift-II]

Answer: 19

Solution:

Solution:
10

n-—1
=4x2"+3xn ¥ C,_,
k=1

10 10
> (2°+3k)-"C, =4 3 "C,+3- I k-"C,
0 k=0 k=0

=4x2"+3nx2°71[wg, = B nmig

=2"(4+ 32—n)
10

3n n n 2 n 10n 0 n
=(4+—)-2 +0x3" 3 (22+3k)-°C,=4 3 "C,+3- I k-°C,
2 k k=0 k=0

=0

n-1
=4x2"+3xn Y C,_,
k=1

—ax2"+3nx2""1[wc = B nolo
r

=2"(a+ 22

= (a+ %)-2“+0x3“

On comparing, [0 x 3% + (4 + 30

2
[a- 3" +p-2"],
weget n=10,a=0,p =19
“a+Bp=0+19=19

r—1

)-2“]+0

Question97
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If the fourth term in the expansion of (x + xlogzx)7 is 4480, then the

value of x, where x € N is equal to

[2021, 17 March Shift-I]

Options:
A 2
B.4
C.3
D.1

Answer: A

Solution:

Solution:

(x + x1092xj7
T, =4480

T = (5o -0

log,x\4 4log,x
T4=7C4(x #)%3 = 3551753
T, = 4480
3 + 4log,x
35x 2
3 + 4log,x
X vz

= 4480
=128 =27

Taking log on both sides,
10g2x3 *logx 4log,x = log,2’
= (3 + 4log,x)(log,x) = 7

= 4(10g2x)2 + 3log,x—7=0
= (log,x — 1)(4log,x+7) =0
= log,x=1 ("x EN)

X =2

Question98

If (2021)37%? is divided by 17 , then the remainder is

[2021, 17 March Shift-I]

Answer: 4

Solution:

Solution:
2021 = (17 x 119 — 2) = (172 — 2)
(2021)%7%% = (172 — 2)¥7%% = C,(172)%"®

—-C,(170)¥%121 4+ .. C 2%
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Now, (2021)3762 will be divisible by 17 all the terms except the last one for last one.

- (2021)3762 = 17 — 23762
=173 — 22(23760)
=17p — 4(16)*°
=17p—4-(17-1)*

(17 = 1)% = (-1)(1 — 17)%%°
=—(C,—C,17+C,17° - ..)
=-Cy+17y=-1+17y
170 —4(17 = 1)®° =17p - 4[-1 + 17y]

=17(n—4y)+4

5 (2021)%7%% =17k +4
Hence, 4 is the remainder.

Question99
Let the coefficients of third, fourth and fifth terms in the expansion of
(x + 2 ) n, x # 0, be in the ratio 12 : 8 : 3. Then, the term independent

of x in the expansion, is equal to
[2021, 17 March Shift-1II]

Answer: 4
Solution:
Solution:
General term, T ., ="C-x"" " ( %)r

coefficientof T, "C,-a
coefficient of T, ~ C,-a°
3 3

a(n — 2) 2
> am—2)=2 - - (i)
coefficient of T, "C,-a’
coefficient of T4 - "C, - a’
4 8

Also

T am-3) 3
3

= a(n_3)= § ...... .(11)

From Egs. (i) and (i), n = 6, a = %
For the term independent of ' x '
n—-3r =0

-~ Independent term is T ;.

Now, T, = °C, - %)2-(}{)0
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Question100

If n is the number of irrational terms in the expansion of (31 't 4 51/ 8)60,

then (n — 1) is divisible by
[2021, 16 Mar Shift-I]

Options:
A. 26

B. 30
C.8
D.7

Answer: A

Solution:

Solution:
(3174 4 51/8)60
By using Binomial expansion, (r + 1) th term,
1/4 1 -
T 1 = GOCr(S / )I‘(5 /8)60 r
60-r

— GOCr3r/45 8
For this term to be a rational number, r should be a multiple of 4 and (60 — r) should be a multiple of 8 .
Let A be a set when r is the multiple of 4 .
A ={4,8,12,..., 56,60}
n(A) =15
Let B be a set of r, when (60 — r) is the multiple of 8 .
B = {4, 12, 20, 28, 36, 44, 52, 60}
n(B) =8
Now, n(AnB) =8
So, there are only 8 terms out of 61 terms which will be rational numbers.
53 terms will be irrational.
So,n =53

r+

and n — 1 = 52 which is divisible only by 26 among the given options.

Question101

Let [x] denote greatest integer less than or equal to x. If forn €N,
[32] [321]

(1-x+x3)"= J_izno ajxj, then go ay +4 oAyt 1 is equal to
[2021, 16 March Shift-I]

Options:
A. 2
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B. 2"~ 1
C.1
D.n

Answer: C

Solution:

Solution:
3n
Given, (1 —x+x°)"= S a, X j
j=0

(1-x+x)"

_ 2 3n
—a0+a1x+a2x +...+a

3nX

Puttingx =1,
1-1+1)"=a,+a, +a,+...+a
1 =a,+a +ta,+...+a,... (i)
Puttingx = -1,
3
(1+1—1)n=a0—a1+a2—a33+...(—1) a,
n ..
1=a0—a1+a2—a3+...(—1) an...( ii)
Adding Egs. (i) and (ii), we get
2=2(a0+a2+a4+a6...)
a0+a2+a4+...=1
On subtracting Eq. (ii) from Eq. (i), we get
O=2(a1+a3+a5+...)
a1+a2+a5+...=0
2] [ 252
2 2
,4=Zoa2j+4j§0a2j+1=[a0+a2+a4+...]+4
4

3n

Question102

The value of éo (°c._- 6C6 _,) is equal to
[2021, 17 March Shift-II]

Options:

A. 1124

B. 1324

C. 1024

D. 924
Answer: D
Solution:

Method (1) (Proper Method)
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6

> °c.-°c
r=% 6 6 6 6 6

I A A A
C,-°C,;+°C,-°C,+°C,-"C, +°C-°C,

Now,
(1+x°(1+x°=(°C,+°Cx+°Cx*+
6 3 6 61,6 6 6 2

C3x +...+ CGX )( C0+ C1x+ sz

+°Cx’+...+°Cx°)
On comparing the coefficients of x°® from both sides, we have
°c,-%C +°C,-°C.+°C,-°C, + ..+

6-r

6C .C =1ZC
_ 6 -0 6=12x11x10x9x8x7x6!
6!(12 — 6)! 6! X(6x5%x4x3x2x1)
=924

Method (2) (Short-cut Method)

As, we know that,
r'C,2+"C°+"°C2+"Cl+...+7C2=""C
="C, "C,+"C,-"C, +"C,-"C, + ...+

IlCn . IlCn = 2nCn

n

="C,-"C +"C,-"C _,+"C,-"C,
+ nCnnCO — 2nCn(...nCr — nCn_r)

Putting n = 6, we get,

6 6 6 6 6 6

CyCe+°C,-°C,+°C,-"C, + ...+

°Cy-C,="C

-2

6

Question103

Let n be a positive integer. Let

1 3 7
amgcamer | 1

+ E) +(33)
If63A =1 - 30, then n is equal to
[2021, 16 March Shift-11I]

Answer: 6

Solution:

Solution:

Given, A = Z (-1)¢-"C,

[(3)"+ (3)+( ) () + (55)]

n
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o 3] e 3] e 7)°

n 15\k 4 31\k
+°c, ( ﬁ) +7°C, 3—2)
n
=(1-x)" = 3 (-1)"-Cx"
r=0

x =1
2

=’(1_ %)n =C0_C1(%) +C2( %)2
= X = 2

(1-3)" =co-c(g)+a(F)

Similarly, we will get
el 5) el §) el ) ]

A= 3 (-1
B +“Ck(%)k+nck(g—; .

k=0

am (12 (-2 (1= 7)

+(1— ) +(1——

1
1_
mb5
2" 2 2 2 2 2 1

2I1
Ao (1) 22=1)( 2"
A= ( ?) ( 2" ( 25n)
A = 25n_1 1
A= ( 2" -1 ( 25
1 (0-1) _ 2°-1
30 25n(2n — 1) 230
-1
( ) (1= 55) = (1 o)
n = 6, satisfies the equation.
Question104
10
The term independent of x in the expansion of ( XJ; L =i x-1 ) ,
X—X
where x # 0, 1 is equal to .......

[2021, 2 July Shift I]

Answer: 210

Solution:

Solution:

(et ) - (5] 1
23 _x1311 X —xl/2
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1/2 10
X

_ [ 173 1 \10

=\X T Tz
X

General term,

_ 10 1/3,10 - -1 \r
=>Tr+1_ Cr(X ) r(W)

For independent term,

Question105

If b is very small as compared to the value of a, so that the cube and
other higher powers of g can be neglected in the identity

1 1 1 1
a—b+ a—2b+ a—3b+"'+ a—nb

[2021, 25 July Shift-I]

Options:

A a2+b

B a+b

D a+b2

Answer: C

Solution:

Solution:
(@a-b"=a"(1- 2]
a

(1-2)7" = [1en( 2]+ MR (2)]

As, we can ignore the powers greater than or equal to 3.

a_n(l— g)_n

2
1,nb_ nn+l) b
a" an+1 2 a.I1+2

(@a=-b)™ nn+1) b’
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g— D, nm+1)b_  n@+1)2n+1)b’°

a 282 6&13
Coefficient of n® = Z—bj) = b—23
a 3a
Question106

The sum of all those terms which are rational numbers in the expansion
[2021, 25 July Shift-II]

Options:
A. 89
B. 27
C. 35
D. 43

Answer: D

Solution:

Solution:
( 11 ) 12
In the given expansion of 123 +34
)I‘

1
will be a rational number whenr =0, 3, 6,9, 12 and (3 4
will be rational number whenr =0,4, 8, 12=r=20, 12
If r =0, then

W[~

General term =T _, , = '*Cc (2'/?)"(3'/H"*~* (2
)12—r

1 1
T1=12C0(2§)0(3Z)12=27

(,3)"(51)°
Ifr=12,then T, ="%C;,'23/ 134/ =16
S0, T, +T,;3=27+16 =43

Question107

If the greatest value of the term independent of x in the expansion of

10
( xsina + a ©° ) is %, then the value of a is equal to

[2021, 25 July Shift-II]

Options:
A. -1

B.1
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C. -2

D. 2

Answer: D

Solution:

Solution:

In the expansion of (xsinoc +a CO;O‘ 10
T,,, = "°Cxsin)!®7r( 2008 )"

= 10Cr(x)w_2r(sinoc)10_r(acos o))"

T, isindependent of x, when 10 — 2r =0
" cr=95

Ts= 10C5(sin (x)5(a5)(cos on)5

= 10C5a5- is(sinZ(x)5

2
For greatest value, sin2a =1
_ 10 5,1

Given, that the greatest value is (1_)?)!2.
i !
a 10!
So, 10Cs 55 - T2
2 (51
_, 1o a’_ 10!
(51% 2° (517
= a= 2
Question108

For the natural numbers m, n, if (1 — y)™(1 + y)"
=1+a,y+a,y’+...... +a_, y" " and

a, = a, = 10, then the value of

(m + n) is equal to
[2021, 20 July Shift-II]

Options:
A. 88

B. 64

C. 100
D. 80

Answer: D

Solution:

Solution:
Given, (1 —y)™1+y)"=1+a,y+ay’ +... +a , y""

n
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Now,

(1=-y™1+y)"=(1-my+"Cy* +...+
x(1 +ny + nC2y2 +..+"Cy")

On expanding,

1-y)"1+y)= 1+(-m)y

+(nC2 —mn + mCz)y2 + ...

. Coefficientof y =n—m
Coefficient of y* = "C, — mn + "C,
Given expression have

Coefficient of y = a, = 10
Coefficient of y* = a, = 10

n—m=10 ------ - (i)
and"C,+"C,-mn =10 - - (ii)
From Eq. (ii),

n! m!
-2 T am—ayp e =10
n(n2— 1) + m(m2— 1) mn = 10
= nn-1)+m(m-1)—-2mn = 20
> n’—-n+m’—-m-2mn =20
= (m*+n’-2mn) — (m +n) = 20
= (m—n)2—(m+n)=20
= (—10)> = (m +n) = 20 [using Eq. (i)]
= 100 — (m+n) =20
=> m+n=100-20 =280

Question109

The coefficient of x>°°

[2021, 20 July Shift-I]
Options:

A. 100C16

B. 100C15

c.-'%c,

D. —100C15

Answer: B

Solution:

Solution:
(1 _ X)101(X2 + X+ 1)100
Coefficient of x2°°
=[(1-x)(1+x+x)1'"%%1 —x) =
(1 _ X3)100(1 _ X)
=>(100(:0 _ 100C1X3 + 100C2X6 _ 100C3X9...)
(1-x)
z (_ 1)[‘100Crx3r(1 _ X)
= 3r=2560r255=r= %
r=285
Coefficient = '%°Cy4 = '°°C,

Reject )
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Questionl110

The number of rational terms in the binomial expansion of

(4174 4 51/6)120 55 ...
[2021, 20 July Shift-I]

Answer: 21

Solution:

Solution:
1 1,120
(4Z + 56)
1yr; 1y120-r
General term = 12(’Cr(44) (5 6)
r
= 120c 4 45

_ L

6
_r
6

r
_ 1zocr2 5520

For this term to be rational, r should be a multiple of 2 and 6 i.e. r should be a multiple of 6 .

r={0,6,12,18,...,,120}
Number of terms = 21

Questionll1l1l

10
If the constant term, in Binomial expansion of ( 2x" + L ) is 180, then
X

r is equal to
[2021, 22 July Shift-II]

Answer: 8

Solution:

Solution:
10
( 2x" + % )
X
General term = '°C, (2x")"* "7,
10Ck(210—k)(X10r—rk—2k)
10r—-rk—-2k=0

o k= A0 o 2k
r+2 10-k
_ 20
=>r=-2+ 10_k=>k< 10

fk=8andr=-2+10=28
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rk=5 and r=2
10c, 2" "% =180
At, r = 8 only this is satisfied.

Questionl112

The number of elements in the set
{n€{1,2,3,...,100} : (11)" > (10)™ + (9)"} is
[2021, 22 July Shift-II]

Answer: 96

Solution:

Solution:

11" > 10" + 9"

= 11"-9"> 10"

= (10+1)"-(10-1)"> 10"

"C,10" +"C,;10" 1 +°C,10™ 2 + ...

-{C,"C,10" = "C,10" "'}
=2("C,10" " +°C,410" %) > 10"
For,n=1=2.1x10

For,n =2 = 2(2) x 100

For,n =3 =2(3-10%+ 1) x 1000
For,n = 5=

2(°C,10™ + °C,10% + °Cy) x 10°
Hence,n € {5,6, 7, ......100}

. Number of elements = 96

Questionl113

The lowest integer which is greater than ( 1+ T

[2021, 25 July Shift-11]

Options:
A. 3
B.4
C.2
D.1

Answer: A

Solution:
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Solution:
1 10100
LetP = ( 1+ )

10100

Letx = 101 = P = (1+% ¥

P="C,+7C,+°C,( L) +xc,( 1)

3
+"C3( %) +...up to (10'°° + 1) term

x(x—=1) 1
20 2

:>P=1+x(§)+

x-1)(x=-2) 1
X lix=2) 1

+... upto (10100+1) terms
_ 1 1 1
=>P—1+1+[(§— )+(—+...)+...]

>

21x? 3!
=P =2+
( Positive value less than l+ 1 + i+ )
2! 3! 41 T
Now
_ 1 1 1
e=1+ ﬁ+ i-l- §+
1 1 _
= P=2+[ Positive value less than (e-2) ]
= P& (2, 3)

So, lowest integer which is greater than P is 3.

Questionl14

If the co-efficient of x” and x® in the expansion of ( 2+ 3 ) ! are equal,

then the value of n is equal to ..........
[2021, 25 July Shift-II]

Answer: 55

Solution:
Solution:
7
The coefficient of x” in the expansion of (2 + %) ="Cc 2"’ %
and the coefficient of x® = "C;2"~® %
According to the question,
-7. 1 _ -8 1
nc72n . ? = nC82n ?
n! .».Hn—8 L — n! n-8 i
-7 22 3= 8im-gi’ X3
1 _ 1 1
T =7 =8) <%= 87 n—-8) "~ 3
2 1
= £ = -
n-—7 24

=2 n—7=48=n=>55
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Questionl115

20

2 (20Ck)2 is equal to
[2021, 27 Aug. Shift-I]

Options:
A.*c,,

B. *°C,,
C.*c,,
D.*'C,,
Answer: C

Solution:

Solution:

20
kéo(ZOCk)Z — (20C0)2 + (20C1)2
+(*°C,)% + ...+ (*°Cy,)?

(2n)!

e~ 2 2 2 _
TP HCI 4O = S

_ _40! = 40
(201)

20

Questionl16

If 20Cr is the coefficient of x" in the expansion of (1 + X)ZO, then the value

20

of rgorZZOCr is equal to
[2021, 26 Aug. Shift-I]

Options:

A. 420 x 219
B. 380 x 28
C. 380 x 2"
D. 420 x 28

Answer: D

Solution:

Solution:
nCr — ( %)n—lc

r—1
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r'c, = nn_lcr_1
Similarly, (r = 1)"'C,_, = (n = 1)("7?C,_,) - ()
Multiplying Eq. (i) with (r — 1)
r(r—1)°C.=n(r-1)""'C,_,
=r(r-1)"C,=n-(n-1)""%C__
r’"C, = [r(r— 1) + r]’C,
=r(r-1)"C_+r'C,
=n(n-1)""°C._,+n-""'C

2

r—1

Zr2“Cr =n(n - l)rgzn_zcr_2 + njgicr—l
Now, when n = 20

SrC, =(20x19)3"%C_+203"C,
= (20 x 19)2'8 + 20-2'% =420 -2'8

Questionl117

Let ( . ) denotes "C, and

[21- f ) e

0 otherwise .

9 9 12
IfAk=i§0 ( i ) [ 12 -k +i ]
+§ 8 13

i=0 i 13-k+i

and A, — A; = 190p, then p is equal to
[2021, 26 Aug. Shift-II]

Answer: 49

Solution:

9 8
Given,a, = 3 (°C, x 2C,, _, +1i) + 2 (SCJ- X PC 5 +1)

i=0 i=0
2 912 8 5. 13
=’Ak=_zo o Ck—i+.zo CiCxoy
1= i=
°%c,'’c, +%c,'*c, _, +°C,'*C_, + ...+
[0
9C912Ck_9 — 21Ckk . zoncrx mC(x_r — m+nC(x
r=
Similarly,
8
8~ 13 21
.ZO CiCxoi = 7C
1=

A, = 21Ck + 2101{221Ck
A, -A,=2-('C,-?%C))
= 2(5985 — 1330)

= 190p = 9310
p =49
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Questionl118

11 11
If the coefficients of x’ in (X2 + bl—x) and x~7 in (X - L ) , b#0, are

bx?

equal, then the value of b is equal to
[2021, 27 July Shift-1]

Options:
A. 2

B. -1

C.1

D. -2
Answer: C

Solution:

Solution:
11

Coefficient of X’ in (x2 + i)
bx
1

_ 11 2\r
General term = ""C(x") ( b

)11—r

— 11Crx3r—11br—11
=2 3r—11=7=r=6
- Coefficient of x’ = ''Csb™°

1 11
bx?
-1 )11—r

Now, coefficient of x~7 in (x —

General term = 11Crxr(

bx?
1 —1\1-r 1
= Cr(T Xr'm
—1\11-
=11Cr( T1 rX3r—22
Irl =23r—-22 =-7
=>I‘=5

Coefficient = 11C5( _Tl) ='Cc,b7®

Now, according to the question,
11c6b—5 — 11C5b—6
b =1

Question119

A possible value of ' x, for which the ninth term in the expansion of
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ST o x-1 10
{31093‘/25 1+7+3(_%)1093(5 +1)}

is equal to 180, is
[2021, 27 July Shift-II]

Options:
A 0

B. -1
C.2

D.1

Answer: D

Solution:

Solution:
We have,

1 x -1 10
x-T1 — —-log,(5 +1)
{ 310g3\/25 +7 3 8 3 }

=14 10
= { {255 '+ 74+ (5 t+1) 8 }
Ninth term in the expansion is 180.
-1 ]8

10‘8[(5"‘1+1)?

¢ So, “’cg( {25* "1+ 7

= 180{ " (r + 1) th term or expansion (x + a)",,

Tr+1=nCan—rar}
10 x—-1 x—1 -1 _
=1%C,(25* '+ 7)(5* '+ 1)7"' =180
= 4525 1+ 7)5* 1+ 1)1 =180
x—1
2&1_1+7=4
57141
Let5* !t =t
t2+7
t+1 =4
t?+7=4t+4
t2—4t+3=0
(t=-3)t—-1)=0
t=3o0rt=1

Whent =3

571 =3

5% =15

x =log;15
When, t =1

rrr 557 =1 [t =51
=>x—1 =0

=2x =1

Question120

The ratio of the coefficient of the middle term in the expansion of
(1+ X)20 and the sum of the coefficients of two middle terms in

expansion of (1 + x)Yis .......

[2021, 25 July Shift-I]

Get More Learning Materials Here : &

e €3

@ www.studentbro.in



Answer: 1

Solution:

Solution:
Coefficient of middle term of (1 + x)** is *°C,,..

Coefficient of middle term of (1 + x)'% is '°C, and °C,,
According to the question
20 20
( ClO ) = ClO =1
19 19 20
Cy+ 7°Cyp C

10

Questionl121

If ( Z—i ) k is the term, independent of x, in the binomial expansion of

12
( - i—f) , then k is equal to
[2021, 31 Aug. Shift-I]

Answer: 55

Solution:

Solution:

(E_E)lz
4 %2

12 -r r
T, = (-1, X) (%)

12 r
C.-12 r—or
=(_1)r( 41r2_r )X(12 2r)
Term independent of r
12-3r=0
=>r=4
12 4
C, 12 36
4 4
Ty=(-1) ( PE )=4—4k
k =55
Questionl122

3 x 722 + 2 x 10?2 — 44 when divided by 18 leaves the remainder
[2021, 27 Aug. Shift-II]
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Answer: 15

Solution:

Solution:

3x 72 4+2x10%2%-144
=3x(6+1)2+2x(9+1)2-44

Now,

(1+6)* =1+%C,6+%C, 6> +.... + *°C,,6%
= (1 + 62)

(1+9*=1+%C,9+%C, - 9°+.... + **C,,6%
= (1+9n)

© =3(1+67)+2(1+9p)—44
=18A+3+18p+2-44

=186—-39 = 18a + 15

3 x 7% + 2 x 10?2 — 44, when divided by 18
leaves remainder 15 .

Questionl123

If the coefficient of a’b® in the expansion of (a + 2b + 4ab)'? is k - 219,

then k is equal to
[2021, 31 Aug. Shift-II]

Answer: 315

Solution:

Solution:
10
(a+2b+4ab)’° = a'%'( L+ 2 4+ 4)
b a
Generalterm

o A

r;' (10 = r; —1,)!
So,r;=2,r,=3

10!.23_410—2—3

Coefficient of a’b® =

2131(10 — 2 — 3)!
213. 10!
= SrEr = 216.315
. k=315
Questionl124

If the sum of the coefficients of all even powers of x in the product
(1+x+x2+ ... +x2)(1 -x+ x> —-x> + ... + x?") is 61, then n is equal to
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[NA Jan. 7, 2020 (I)]

Answer: 30

Solution:

Solution:

Let (1 —x + X°..... X1+ X+ X X%

=a,+a;x +ax + ...

putx =1
12n+1)=a,+a;+ta,+....a,,...(i)
putx = -1

2n+1)x1=a;—a, +a,+.....a,, . . . (ii)

Adding (i) and (ii), we get,
4n+2 =2@,+a, +..... )=2x61
= 2n+1=61=n=30

Question125

The coefficient of x* in the expansion of (1 + x + x%)10 js .

[NA Jan. 9, 2020 (I)]

Answer: 615

Solution:

Solution:

General term of the expansion = 10! X
alply!

For coefficient of x*; p + 2y = 4
Here, three cases arise
Case-1:Wheny=0,p=4,a=6

- _10! B+ 2V
o«Bly!

Case-2: Wheny=1,p=2,a=7
10!

= i - 300

Case-3: Wheny=2,p=0,a=38
100 _

= go -

Hence, total = 615

Questionl126

If a and B be the coefficients of x* and x° respectively in the expansion
of (x + {x% - 1)6+ (x - {x% - 1)6, then:
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[Jan. 8, 2020 (I1)]

Options:
A.a+p =60
B.a+p=-30
C.a—B =60

D.a—p=-132
Answer: D
Solution:
Solution:

Using Binomial expansion
x+a)'+x—-a)'=2(T;+T;+T.+T,...)

Al V=) k= V1) = 2T + T+ T, +T))
2[°Cx° + °Cx*(x® — 1) + °C P (x* — 1)* + °Cy(x* — 1))

= 2[x6 + 15(x6 —x4) + 15x2(x4— 2x% + 1)+ (—-1+ 3x? — 3x* +x6)]

=2(32x% — 48x* + 18x* - 1)
oa=-96andp = 36
La—B=-132

Questionl127

X

In the expansion of (

II

independent of x when $ =0 =

8

independent of x when -~ =0 =

16
[Jan. 9, 2020 (I1)]

Options:
A.1: 8
B. 16:1
C.8:1
D. 1: 16

Answer: B

Solution:

Solution:

General term of the given expansion
_ 16 X 16—r( 1 )r

Tria Cr( sin 0 X Ccos 0

Forr = 8 term is free from 'x '

T. = 16¢ 1

o 8 sin®0cos®O

Get More Learning Materials Here :
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T =16C 28
9 8 (sin20)®

When 6 € [ % %] , then least value of the term independent of x

|, = °C42°% [ min. value of 1, at6 =m /4]

When 06 € [ I_HG g ] , then least value of the term independent of x,
1, =16c_ = 2" =16c_.28.2%
2= 8 ( 1 )8 - 8

V2

[ min. valueofl,at6 =m/8]

Now, 2 = —g——p— =16
1, Cq - 2

Question128

If {p} denotes the fractional part of the number p, then { % } , is

equal to :
[Sep. 06, 2020 (I)]

Options:
5
A. 3

B.

(<] EN|

C.

][]

D.

o=

Answer: D

Solution:
Solution:

3200 _ 1,4100

5 = §(9 )

_1 100 _ 1 ) nn+1) g2
—8(1+8) —8[1+n 8+—2 8°+....
= %+ Integer

{ %} ={%+ integer }=%

Question129

The natural number m, for which the coefficient of x in the binomial
22
expansion of (Xm + L ) is 1540, is .

[NA Sep. 05, 2020 ()]
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Answer: 13

Solution:

Solution:
r
T, = 22Cr‘(xm)22—r_ ( é)

r+
22 22m — mr — 2
Tr+1= Cr'X m mr r
V22m—-—mr—-2r=1
22m_1=>r=22— 3:3-5
m+ 2 m+ 2
So, possible valueofm =1, 3, 7, 13, 43
But *C_ = 1540

.~ Only possible value of m = 13.

=r =

Questionl130

The coefficient of x* in the expansion of (1 +x + x> +x3)% in powers of x,
is .
[NA Sep. 04, 2020 ()]

Answer: 120

Solution:

Solution:

A6
Coefficient of x* in ( 11 _}; ) = coefficient of x* in (1 — 6x*)(1 —x)~°
= coefficient of x* in (1 — 6x*)[1 + °C;x + "Cx* + ....]

=9%,-6-1=126-6=120

Question131

Let (2x% + 3x + 4)1° = rizoo a x". Then - is equal to .
[NA Sep. 04, 2020 (I)]

Answer: 8

Solution:
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Solution:
20

The given expression is (2x* + 3x + 4)'° = ¥ ax

r=0
10! 2\n 172, 2\T3
AR
Since, a, = Coeff. of x
2r1+r2=7andr1+r2+r3= 10
Possibilities are

7

General term =

3 1 6

_1013174° | 101(2)(3)°(4)*
7 7131 + 514!
10'(2)%(3)%(4)° = 10!'(2)3(3)(4)®
213151 T 3761
a,, = Coeff. of x'*
21*1+r2 = 13andr1+r2+r3= 10
Possibilities are

3 710
4 5| 1
5 3| 2
6 1 3

_1012%(37) |, 101(2%)(3%)(4)
a3 = 3171 + 415!

101(2°)(3%)(4%) | 101(2%)(3)(4%)
513121 T 613!

=23-3

L&
a3

Question132

_ 10
If the constant term in the binomial expansion of ( vx % ) is 405, then

|k| equals:
[Sep. 06, 2020 (II)]

Options:
A.9
B.1
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C.3
D. 2

Answer: C

Solution:

Solution:

Generalterm =T _,, ="'C (vx)'"~"- (_ %)r

"
10—r

- 10Cr(_k)r X 2
10 — 5r

— 10Cr(_k)r X 2

Since, it is constant term, then

—-2r

10;5r=0:>r=2
~19C,(~k)? = 405

2_ 405x2 _ 81 _
=K'= Tox9 - 9 =°
©]k| =3
Questionl133

If for some positive integer n, the coefficients of three consecutive
terms in the binomial expansion of (1 + x)" *5 are in the ratio 5 : 10 : 14,

then the largest coefficient in this expansion is :

[Sep. 04, 2020 (I1)]
Options:

A. 462

B. 330

C. 792

D. 252

Answer: A

Solution:

Solution:
Consider the three consecutive coefficients of (1 +x)"*°be **°C_,**°C_,,,"*°C_,,
n+5C 1
e T H
S ———— = = (Given)
n+5Cr+1
r+1 _ 1 _
Snes-r_ g or=nt3.0)
n+5 5
and n 50”1 U]
r+2 _ 5 _ .
Ty A-r 7=121r—5n+6...(||)

Solving (i) and (ii) wegetr=4andn =06
- Largest coefficient in the expansion is ''C, = 462.
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Questionl134

If the number of integral terms in the expansion of (3172 +51/3)n g
exactly 33, then the least value of n is :
[Sep. 03, 2020 (I)]

Options:
A. 264
B. 128
C. 256
D. 248

Answer: C

Solution:

Solution:
(l l)n

Here \32 +538

n-r r

T,,, ="C(3) 2 (5)8

..n-r r .
LTS and 8 are integer
So, rmust be 0, 8, 16, 24......
Nown=t;;,=a+(n—-1)d =0+ 32x8 =256
=n = 256

Questionl135

9
If the term independent of x in the expansion of ( %xz - % ) is k, then

18k is equal to :
[Sep. 03, 2020 (I1)]

Options:
A5

B.9

C.7

D. 11

Answer: C

Solution:

Solution:
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Generalterm =T _,, =°C ( 3x* ) (_i)r

_ gcr( %)g‘r(_ %)rXIB—Br

The term is independent of x, then
18—-3r=0=r=6

3 (=3) el 5]
(

— 9x8x7( ) l)
3x2x1 18

18k = 18x E =7

Questionl136

Let a > 0, B > 0 be such that o’ + >

10
term independent of x in the binomial expansion of ( ax? + Bx ) is

10k, then k is equal to :
[Sep. 02, 2020 (I)]

Options:
A. 336
B. 352
C. 84

D. 176

Answer: A

Solution:

Solution:
General term of

(ax3apx6 ) ax3) g )
ax9 +px 6 =19C lox 9 px 6
10-r r
= locr(xlo—l'BI'(X) 9 6
10—-r r _ _
) 6= O=r=4
~. Term independent of x = '°C,a°p*
Sincea® +p* =4
Then, by AM-GM inequality
1
= («’b?) 2

=2) = a’p?=a’B* < 16

Term independent of x if

(x+[3
2

" The maximum value of the term independent of x = 10k

.10k ='°C,-16 = k = 336

Questionl137
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n
For a positive integer n, ( 1+ % ) is expanded in increasing powers of x.

If three consecutive coefficients in this expansion are in the ratio,

2:5:12, then n is equal to
[NA Sep. 02, 2020 (ID)]

Answer: 118

Solution:

Solution:
According to the question,
"Co_,;:"C.i1"C,;=2:51:12
n
C. 5 n-r+1_5
_ — =

=
"C._, 2 r 2

=22n—7r+2=0...()
"Covn_ 12 _n-r_ 12

nc 5 r+1 5
i)

r
=5n—-17r—12=0...(
Solving egns. (i) and (ii),
n=118,r=34

Questionl138

The value of rizoo 50 - 'C, is equal to:
[Sep. 04, 2020 (I)]

Options:

A 51C7 _ 30C7
B. soc7 _ 3OC7
C. 50C6 _ 30C6

51 30
D. C7 + C7
Answer: A

Solution:

Solution:
20
The given series, 3 °°7'C,
r=0

=C,+%c, +*Cc +YC + ...+ P, +°'cy + 2y

= (¥%C, +%c,) +°'c +*C + ... + ¥C + *°c, - *°C,
= (*'c, +%'cy) + *cy+ ...+ ¥ + ¢, - *C
=(>*C,+¥Cy) +.... + ¥c, +°°Cc, - *C

7

7
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Question139

Let (x + 10)50 + (x — 10)50 =ag+a;x+ azx2 + ...+ a50x50 for all x € R;
then :—2 is equal to:

[Jan. 11, 2019 (ID]

Options:

A.12.50

B. 12.00

C.12.25

D. 12.75

Answer: C

Solution:

Solution:
(x +10)°° + (x — 10)*
=a,+a,X+ax + ... +a5x"
SoagtaX+axs 4 ...+ agx’
= 2(°°C,x*° + *°C,x* - 10% + °Cx** - 10* + ...)
fag=2- 50C50105°
a,=2-"°C, 10*
a, c, x 10"

_ 50x49 _ 49 _
2x100 4 =12.25

Question140

log,

If the third term in the binomial expansion of (1 + x °%*)° equals 2560,

then a possible value of x is:
[Jan. 10, 2019 (I)]

Options:

A.

=

B.

N
<.

C.

oo

D. 2v2
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Answer: A

Solution:

Solution:
Third term of (1 + xlogzx)s = 5C2(x1°gzx)5_3
— 5C2(Xlog2x)2
Given, °C, (x%*)* = 2560
= (x°9%)% = 256 = (+16)>

1°92% 16 or x %" = —16 (rejected)
I T log,xlog,x = log,16 = 4
= log,x = +2 =»x = 2> or 277

- 1
==~x—40r4

Questionl41

The positive value of A for which the co-efficient of x? in the expression

x> ( vx + % ) i 720, is:
[Jan. 10, 2019 (II)]
Options:

A 4

B. 2v2

C.V5

D.3

Answer: A

Solution:

Solution:
Since, coefficient of x* in the expression x>

(\/§ + Az) is a constant term, then
X
_ 10
Coefficient of x? in x° ( VX + % )
X
- . — A )10
= co-efficient of constant term in (\/x + —2)
X

General term in (\/E + %)10 = 1°cr(¢§)10-r( %)
10 — r.

=% (x) 2 C2

Then, for constant term,

10—-r

5~ 2r=0=>r=2
Co-efficient is x* in expression = '°C,2? = 720
2 _ 720 _ _
= A= —5x9—16=>}x—4d

Get More Learning Materials Here : &

@ www.studentbro.in



Question142

403

If the fractional part of the number == is 1—1‘5, then k is equal to:
[Jan. 9, 2019 ()]

Options:
A.6

B. 8

C.4

D. 14

Answer: B

Solution:

Solution:
2403 = 2400 i 23

4x1
— 94x100, 53

— 8(24)100 — 8(16)100

= 8(1 + 15)!

=8+ 15n

When 2%% s divided by 15, then remainder is 8
Hence, fractional part of the number is 1—85

Therefore value of k is 8

Question143

The total number is irrational terms in the binomial expansion of
1\ 60

(75_3%) s
Jan. 12, 2019 (ID)]
Options:

A. 55

B. 49

C. 48

D. 54

Answer: D

Solution:

Solution:
Let the general term of the expansion
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1lye60-r 1\

Tr+1=‘”cr(75) ( 310)
12 L

=%c_(7) " 5(-1)"-(3)10
Then, for getting rational terms, r should be multiple of L.C.M. of (5,10)
Then, r can be 0,10,20,30,40,50,60 .
Since, total number of terms = 61
Hence, total irrational terms =61 -7 =54

"S

Questionl44
A ratio of the 5™ term from the begining to the 5 th term from the end
1 10
in the binomial expansion of | 2° + ;1 is:
2(3)3
[Jan. 12, 2019 ()]
Options:
1
A.1:2(6)3
1
B.1:4(16)3
1
C.4(36)3: 1
1
D. 2(36) 3 :
Answer: C
Solution:
Solution:
: 1 AT ( l)0 1 10
(23+ l) =623 (2(3)“3) *
2(3)3
10 ( %)10 1 0
s+10c,, 2 (HSVB)
5th term from beginning T, = '°C, (2 3)
(2 3 3)
and 5™ term fromend T, .., = '°Cq (23) ( °
233
_u,[53)° ( )4;1oc6(2§) ( %)
233 2.33

R

233
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NI
=22:27:37 _4(6)3:1=4-(36)3: 1

Questionl145

The sum of the real values of x for which the middle term in the

; 8
binomial expansion of ( T+ 2 ) equals 5670 is :

[Jan. 11, 2019 ()]
Options:

A. 0O

B.6

C.4

D. 8

Answer: A

Solution:

Solution:

w

. n th . . . . X 3 8
Middle Term, ( 5 +1 ) term in the binomial expansion of 3 + X is,

3\4
X 3\4
T4+1=8C4(§) (2)"=s670

- BXTXOXS xx271= 5670

4x3x%x2
=x% =81
=>x2-81=0

. sum of all values of x = sum of roots of equation (x® — 81 = 0).

Question146

The value of r for which

20~ 20 20 20 20 20 20~ 20~ . ..
C,/Cp+7C,._;7C;+7C__,77Cy+... +7°C,”C_ is maximum, is :

[Jan. 11, 2019 (I)]
Options:

A. 15

B. 20

C.11

D. 10

Answer: B
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Solution:

Solution:

Consider the expression

20~ 20 20 20 20 20 20 20
CoC,+7C._,"C,+7C._,"Cy+...+7C,-7C,

For maximum value of above expression r should be equal to 20 .

as 2°C,, - 2°C, +2°C - °C, + ... + 2°C,, - *°C,

— (ZOCO)Z + (20C1)2 + .+ (20C20)2 — 4OC20

Which is the maximum value of the expression, So, r = 20.

Question147

If 15025 {*°c_-*°""C,, _,} = K(°°C,,), then K is equal to:
[Jan. 10, 2019 (II)]

Options:

A. (25)°

B.2% -1

C.2%

D. 2%

Answer: D

Solution:

Solution:

|50 —r|r [25]25 =

z (50C 50 — I‘C25 r) — Z

r=0

25 [ 150 125
= > —x 1
S0\ 125 |2 |25—r|r

25
= 59¢, ;025(:r = 50C, (2%)

25 ( 150 |50 — r )

Then, by comparison, K = 2%

Question148

3

[Jan. 09, 2019 (1I)]
Options:

A. 14

B. 15
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C. 10
D. 12

Answer: B

Solution:

Solution:
Consider the expression

( 1_t6)3=(1—t6)3(1—t)_3

1—-t
=(1—3t6+3t12—t18)(1+3t+ 3-4p

21
3:4-5.3 3:4:-5:6,4
ST 1 t+...oo)
Hence, the coefficient of t* = 1
— 3><4x5x6=
4x3x%x2x1

3:4-5-6
41

15

Question149

The smallest natural number n, such that the coefficient of x in the

n
expansion of (x2 + L ) is "C,;, is :
X

[April 10, 2019 (ID)]
Options:

A. 38

B. 58

C. 23

D. 35

Answer: A

Solution:

Solution:

2 1)n
X+ =
[+ 5

Generalterm T _, | = nCr(x2)n_r( %)r ="C, x>
To find coefficient of x, 2n —5r=1
Given"C,="Cy; >r=230orn—r =23
.n=>58o0orn=38

Minimum value isn = 38

Questionl150

Get More Learning Materials Here : &

@ www.studentbro.in



If the fourth term in the Binomial expansion of ( % +x

20 x 87, then a value of x is:

[April 9, 2019 ()]
Options:

A. 8°

B. 8°

C.8

D. 872

Answer: B

Solution:

Solution:
“T,=20x%x8’
:>6C3( %)3 x (x°9%)° = 20 x 87

loggx loggx

3
=8><20><(X ) =20x8" =% _=-64
X X

Now, take logg on both sides, then
(logsx)2 — (loggx) = 2
=loggx = —1 orloggx = 2

=x=% orx = 82

Questionl151

loggx

)6(x>0) is

If some three consecutive coefficients in the binomial expansion of
(x + 1)" in powers of x are in the ratio 2: 15: 70, then the average of

these three coefficients is:

[April 09, 2019 (II)]
Options:

A. 964

B. 232

C. 227

D. 625

Answer: B

Solution:

Solution:

Given"C__,:"C_.:"C_,,=2:15:70
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nCr -1 i nCr 15

= = and —— = —
rlCr 15 nCr+1 70
r _ 2 r+1_ 3
Saiorr1o 15 =T 12

=217r=2n+2and 17r=3n- 14
ie.,2n+2=3n-14=>n=16&r =2

16 16 16
C,+7°Cy+7°C; 16+ 120 + 560

. Average = 3 = 3
696

= 237 =232

Question152

The sum of the co-efficients of all even degree terms in x in the

expansion of (x+ \/x3— 1)6+ (x— 1/x3— 1)6, (x> 1) is equal to :

[April 8, 2019 (I)]
Options:

A. 29

B. 32

C.26

D. 24

Answer: D

Solution:

Solution:
@ (x+{x-1)°+(x=Vx*=-1)°

= 2[%Cx°® + PCx(x® = 1) + °CxP(x® — 1)* +°C4(x® — 1)°]
= 2[x% + 15x” — 15x* + 15x® — 30x° + 15x* + x” — 3x°
Hence, the sum of coefficients of even powers of x = 2[1 =15+ 15+ 15-3-1]1=24

+3x°=1]

Questionl153

If the fourth term in the binomial expansion of ( \/

equal to 200, and x > 1, then the value of x is:

[April 08, 2019 (II)]
Options:

A. 100

B. 10

C. 103
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D. 10%

Answer: B

Solution:

Solution:
.. fourth term is equal to 200 .

_ 1,43
3 —
=6C(\/(;))(x12) = 200
3 1 +log, x

3 1
= 20x 2(1 +1og,X) . x4 — 200
1,3
X4 2(1 +10910X) =10

Taking log,, on both sides and putting log, x =t
1 _ —
(£+ 1+t)t 1=t2+3t-4=0

=t +4t—t—4—0=t(t+4)—1(t+4)=0
=2>t=1o0ort=-4

log,x=1=x=10
orlog,x=-4=x=10""

According to the questionx > 1, .x = 10

Questionl154

X

8 6
The term independent of x in the expansion of ( 61—0 - & ) . ( 2x°% — 3 )

is equal to :
[NA April 12, 2019 (I1)]

Options:
A.-72

B. 36
C.-36

D. -108

Answer: D

Solution:

Solution:
Given expression is,

1 _X_8) 2_ 3\°
(E 81 (2X Q)
_ 1,2 3\6_ x*(, 2 36
‘%(ZX Q) 81(2X ?)
Term independent of x

= Coefficient of X" in — ( 2% i)6 _ 1
%<2 81

coefficient of x 8 in ( 2x% — %)
X
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_ —1s 3234 16 5
= 50 C,(2)7(3)" + 81 C5(2)(3)

=-72+36=-36

Question155

1£2°C, + (2%)%°C, + (3%)%°C, + ......... + (20%)%°C,, = A(2F), then the

ordered pair (A, B) is equal to :
[April 12, 2019 (ID)]

Options:

A. (420,19)
B. (420,18)
C. (380,18)
D. (380,19)
Answer: B

Solution:

Solution:

Given, *°C; +2%-%°C, + 3% - 2°C, + ... + 20° - C,,
= A(2%

Taking L.H.S.,

20
= 3 r*-%Cc.=20
=1

20 19
z r: cr—l
r= r=1

20 19 20 19
=20 3 (c=DPC_+ 3 cr_l]
20
=20[19 > 1BCr_2+219] =20[19.2"% + 2'9]
r=2

=420 x 2'®
Now, compare it with R.H.S., A =420 and = 18

Question156

The coefficient of x'® in the product (1 +x)(1 - x)'"° (1 +x+x%)%is :
[April 12, 2019 (I)]

Options:
A. 84
B.-126
C.-84
D. 126

Answer: A

Solution:

Get More Learning Materials Here : & m @&\ www.studentbro.in



Solution:

Given expression,

1-x01 +x+x)°1 +x) = (1 -x)%1 -%?)

=(1- X3)9 _ x2(1 _ x3)9

= Coefficient of x'% in (1 — x°)°— coeff. of x*® in (1 — x%)°

o 9l 7x8x9 _
=Ce—0= g = ><6>< =84
Question157

If the coefficients of x> and x> are both zero, in the expansion of the
expression (1 + ax + bx?)(1 - 3x)"° in powers of x, then the ordered pair
(a, b) is equal to:

[April 10, 2019 (I)]

Options:

A. (28,861)
B. (-54,315)
C. (28,315)
D. (-21,714)

Answer: C

Solution:

Solution:

Given expression is (1 + ax + bx*)(1 — 3x)*°

Co-efficient of x* = 0

='°C,(-3)*+a-'°C,(-3)+b-°C, =0

iwzﬂxg—15x3a+b=o

=945 —-45a+b=0...(i)

Now, co-efficient of x> = 0

=1C,(=3)° +a-'°Cy(=3)*+Db - °C,(-3) = 0

=>15><14><13 15x14x9
3x2 2

=215x3[-3x7x13+ax7%x3-b]l=0

=2la—b =273... (i)

From (i) and (ii), we get,

a=28,b=315=(a, b) =(28, 31, 5)

X (—3%x3X%x3)+ax —-bx3x15=0

Question158

The sum of the series 2°°C, + 5 - *°C, + 8 - ?°C, + 11°°C; + ... + 62°°C,,

is equal to :
[April 8, 2019 (I)]

Options:

A. 226
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B 225
C. 2%

D. 2%

Answer: B

Solution:

Solution:
2-2°C,+5-%°C, +8.%°C, +...... +62.%°C
20 20 20
= 3 (3r+2)*C,=3 3 r.*°Cc.+2 ¥ *C,
r=0 r=0 r=0
20 20
=60 3 c__,+2 X *C,
r=1 r=0

=60 x 2% +2x2%0 =22[154+1]=2%

Question159

The coefficient of x'° in the expansion of (1 + x)*(1 +x%)% (1 +x*)*is

equal to
[Online April 15, 2018]

Options:
A. 52
B. 44
C. 50
D. 56

Answer: A

Solution:

Solution:

(1 + X)2 =1+42x + x>,

1+x)P=1+3%+3x*+%°

and (1 + x3)4 =1+ 4x3 + 6x° + 4x° + x*?

So, the possible combinations for x'° are:

x-xg,x-xﬁ-x3,x2-xz-x6,x4-x6

Corresponding coefficientsare 2 x4,2x1x4,1x3x6,3 x6or8,818,18
. Sum of the coefficientis 8+ 8 + 18 + 18 = 52

Therefore, the coefficient of x' in the expansion of

(1 +x)%1 +x%)%(1 +x*)*is 52.

Questionl160

If n is the degree of the polynomial,
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8 8
1 + 1 and m is the coefficient of x" in it,
V5x°+1 - V5x°—1 V5x° +1 + V5x° — 1

then the ordered pair (n, m) is equal to
[Online April 15, 2018]

Options:
A. (12, (20)%)
B. (8, 5(10)%)
C. (24, (10)%)
D. (12, 8(10)*%)
Answer: D

Solution:

e I e
(5x°+1—{5x5° -1 {55°+1 + {5x° -1
After rationalise the polynomial we get

[ 1 x‘/5x3+1+\/5x3—1]8
x>+1—Vbx" — x*+ 1+ y5x° —
V53 +1—-V5x°—-1 {5x°+1+ {5x°—1
+[ 1 ><¢5x3+1—\/5x3—1]8
x"+1+ Vdx™ — x"+1—v5x~ —
V5 +1+V5x°—-1 {5:°+1—{5x°—1

_ \/5x3+1+\/5x3—1]8+ \/5x3+1—\/5x3—1]8
6x3+1)—-(6x3-1) 5%+ 1) = (6x° = 1)
- %[(\/5x3+1+\/5X3—1)8+(\/5x3+1—\/5x3—1)8]8]

8C0(\/5x3+1)8+8C2(\/5x3+1)6(\/5x3—1)2

1 +8C4(\/5x3+1)4(\/5x3—1)4

28
+8¢, (V53 + 1) (Vs = 1)° + 8¢ (V5 - 1)°
°Co(5%° + 1)* +°C,(5x° + 1)°(5x° — 1) + 8,
= % (5% + 1)%(5x> - 1)?

+°Cq(5%” + 1)(5x” = 1)° + 8, (5%° — 1)*

So, the degree of polynomial is 12 .

Now, coefficient of x'? = [°C_5* + °C,5* + °C,5* + °C,5" +°C,5"]
2 5% x 2%x 2
2 2
=10* x 2° = 8(10)*

=5%x

Questionl161

The coefficient of x° in the expansion of the product
(2 -x%) - ((1 +2x + 3x%)° + (1 - 4x%)°%) is
[Online April 16, 2018]

Options:
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A. 106
B. 107
C. 155
D. 108

Answer: A

Solution:

Solution:

Leta = ((1 + 2x + 3x%)° + (1 — 4x?)%)

. Coefficient of x* in the expansion of the product

(2 = xH)((1 + 2x + 3xH)°% + (1 — 4x%)%)

= 2( Coefficient of x? in a ) — 1 (Constant of expansion)

In the expansion of ((1 + 2x + 3x%)® + (1 — 4x?)%).

Constant =1+1 =2

Coefficient of x* = [ Coefficient of x* in (°C (1 + 2x)°(3x*)°) ]
+[ Cofficient of x* in (°C,(1 + 2x)°(3x*)") ] —[°C,(4x*)]
=60+6x%x3—-24 =54

. The coefficient of x* in (2 — x*)((1 + 2x + 3x%)°+ (1 — 4x%)°®)
=2%x54-1(2)=108-2 =106

Question162

The sum of the co-efficients of all odd degree terms in the expansion of
(x+ -1+ (x-{-1)°, x> 1)is:

[2018]

Options:

A. 0

B.1

C.2

D. -1

Answer: C

Solution:

Solution:

Since we know that,

(x+a)P’+x-a)P

= 2[°Cx° + °C,x° - a* + °C,x - a’]

(x+ \/x3—1)5+ (x— Vx3 — 1)5

= 2[°Cyx® + °C,x°(x% — 1) + °C,x(x® — 1)?]
=2[x° + 10x® — 10x® + 5x” — 10x* + 5x]

. Sum of coefficients of odd degree terms = 2
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Question163

If (27)%? is divided by 7, then the remainder is:

[Online April 8, 2017]
Options:

Al

B.2

C.3

D.6

Answer: D

Solution:

Solution:
(28—-1)" 28r-1

7 - 7
L 280-7+7-1_ 7(4A-1)+6
7 7

. Remainder =6

Questionl164
The coefficient of x~° in the binomial expansion of
10
( 2“11 - X‘ll ) where x # 0, 1, is
xg—x§+ 1 x—X§
[Online April 9, 2017]
Options:
Al
B.4
C.4
D.-1
Answer: A
Solution:
Solution:
P+ E*E-x3 1) (x-DEE+D ]
(x*/3—x'3+1) Vx(Vx — 1)
= (x!341-1-1/x/2)0 = (x1/3 -1 /x!/2)10
20 — br
Tr+1 = 1OCrX 6
forr=10
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10 -5
T, ="Cx

Coefficient of x° = 1°C, (1)(-1)'° = 1

Questionl1l65

The value of (*'C, - '°C,) + (*'C, - '°C,) + (*'c; - '°C,) + (*'c, - "°C))
+.o + (P1Cy - 10Cy,) st

[2017]
Options:
A 920 _ 910
B, 221 _ pll
C. 92l _ 910
D. 2%° - 27

Answer: A

Solution:

Solution:
21 21 21 10 10 10
We have (“°C; + “°C,...... +°C) —(°Cy+ 7C,... . TCy)

= L+ 4o+ Pl + L - 210 1)
(-1C, +°C,+ ...+ 1°Cp =2'"-1)

= ip¥-21-@Y-1

= (229 1) — (219 1) = 220 _ 910

Questionl1l66

If the coefficients of x 2 and x~? in the expansion of
1

18
( x>+ Ll ) , (x > 0), are m and n respectively, then % is equal to :
2x§

[Online April 10, 2016]
Options:

A. 27

B. 182

C. frac54

D. frac45

Answer: B
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Solution:

Solution:
1y18-r 2r
_ 18 3 1 \r_ 18~ 5"73 1
T, = Cr(x3) (—1) =%cx 3%
2x 3
6—%=—2=r=12
6—%=—4:>r=15
18c 1

coefficient of x™% _
coefficient of x™* 180 1

Question167

2

If the number of terms in the expansion of ( 1- % + 4 ) n, x # 0, is 28,

then the sum of the coefficients of all the terms in this expansion, is:
[2016]

Options:
A. 243
B. 729
C.64

D. 2187

Answer: B

Solution:

Solution:
Total number of terms ="*?C, = 28
n+2)n+1)=56,n=6

. . 4\6
2 Putx =1 in expansion ( 1- =

+

2
X
we get sum of coefficient = (1 — 2 + 4)°
=3%=1729

Question168

If the coefficients of the three successive terms in the binomial

expansion of (1 + x)" are in the ratio 1 : 7 : 42, then the first of these
terms in the expansion is:
[Online April 10, 2015]
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Options:
c.7™

D.9™h

Answer: C

Solution:

Solution:

E — nCr+1 — nCr+2
1 7 42

By solving we getr =6
so, itis 7™ term.

Question169

The term independent of x in the binomial expansion of

(1-1+3) (22— 1)

X

[Online April 11, 2015]
Options:

A. 496

B. -496

C. 400

D. -400

Answer: C

Solution:

Solution:

General term of (Zx2 - %)8 is 8Cr(2X2)8-r( _Yl)r

". Given expression is equal to
(1— Lyae) (- 1) = 8C (22
+3X5 . BCr(2X2)8—r( _ l)r
X
= 8Cr28—r(_1)rX16—3r _ 8C 28—r(_1)rX15—3r

+3-8Cr2(8_r)( 1) yrx2l = 3r

For the term independent of x, we should have

16 -3r=0,15-3r=0,21-3r=0

From the simplification we getr=5andr =7

~=8C,(2°)(-1)°-3.%C,.2

r-x) -
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8!
+[—5!3!x8]—3x
(56 x 8) — 48
448 — 6 x 8 =448 — 48 = 400

8!

WXZ]

Questionl170

The sum of coefficients of integral power of x in the binomial expansion
(1-2vx)*°is:
[2015]

Options:

A 2(3%°-1)
B. 2(2°°+1)
C. 2(3%°+1)
D. 1(3%)
Answer: C

Solution:

Solution:
We know that (a + b)" + (a — b)"
= 2["C,a"b’ + "C,a" " ?b* + "C,a" " *b*...]
(1 —2vx)*" + (1 + 2vx)*°
2[°°C, + °°C,(2vx)* + °°C,(2vx)*...]
= 2[°°C, + °°C,2%x + °°C,2%" + ...]
Putting x = 1, we get
50
50C0 + 50C222 + 50C424-s _3 2+ 1

Questionl71

If the coefficents of x> and x? in the expansion of (1 + ax + bxz)(l — 2}&:)18
in powers of x are both zero, then (a, b) is equal to:
[2014]

Options:

A.(14, %)
B.(16, %)

c. (16, 21)
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D. (14, 2)
Answer: B

Solution:

Solution:
Consider (1 + ax + bx?)(1 — 2x)'®
= (1 + ax + bx*)['®C,, — '°C,(2%)].
+18C,(2x)* = 1®C,(2x)° + '8C,(2x)* — ..., ]
Coeff. of x*> = ®C4(=2)°* +a- (=2)*-'®C, + b(-2) - '®C, = 0
Coeff. of x> = ='%C, 8 +ax4.'®C,-2bx 18 =0
_18x17x 16 4a+18x17 40 ¢

= 6 8+ 5
—51x16x8+ax36x17—-36b=0
—34x16+51la—3b=0 =51la—3b=34x16 =544

=5la—3b =544 ... .(i)

Only option number (b) satisfies the equation number (i)

Questionl172

IfX ={4"-3n-1:n€N}andY ={9(n—-1): n € N}, where N is the
set of natural numbers, then X v Y is equal to:
[2014]

Options:
A. X

B.Y

C.N
D.Y-X
Answer: B

Solution:

Solution:
4"-3n-1=(1+3)"-3n-1
=["C,+"C,-3+"C, 3 +...... +°C,3"1-3n-1
=9["C,+"C,-3+....+"C_-3" 7]
4" = 3n — 1 is a multiple of 9 for all n
~X = {x:xis a multiple of 9}
Also,Y ={9(n-1):nEN}
= { All multiples of 9}
Clearly X cY. . XuY =Y

Questionl73

101 100 i

The number of terms in the expansion of (1 +x) (1 + x% — X) n

powers of x is:
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[Online April 9, 2014]
Options:

A. 302

B. 301

C. 202

D. 101

Answer: C

Solution:

Solution:

Given expansion is

1+ X)101(1 —x+ XZ)lOO
=(1+x)(1+x01 -x+x?
(1 +3)[(1 +x)(1 —x +x)]*

= (1 +x)[(1 -x)")

Expansion (1 — x3)100 will have 100+ 1 = 101 terms
So, (1 +x)(1 — x*)* will have 2 x 101 = 202 terms

100

Questionl74

Ifl1+x*+x° = éo a,(1+ x)i, for all x in R, then a, is:

[Online April 12, 2014]
Options:

A. -4

B.6

C.-8

D. 10

Answer: A

Solution:

Solution:
1+xt+x° = ani(l +x)'
i=
=a,+a,(1+ x)' +ay(1 +x)* + a;(1 + x)°
+a,(1 +x)4+a5(1 +x)5
=1+xt+x°
=a, +a,(1 +x) +a,(1 +2x + x°) + a5(1 + 3x + 3x* + x°)
+a,(1 +4x + 6x* + 4x° + x*) + ag(1 + 5x + 10x* + 10x> + 5x* + x°)
=1 +x'+x°
=a,+a; +a,x+a,+2ax+ a2X2 + a; + 3a;x
+3a3x2 + a3x3 +a, +4a,x + 6a4x2 + 4a4x3 + a4x4 + a;
+5a5x + 1Oa5X2 + 10a5x3 + 5a5x4 + a5x5
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=21+x*+%°

=(a0+a1+a2+a3+a4+a5)+x(a1+2a2+3a3+4a4+5a5)

+x%(a, + 3a, + 6a, + 10a,) + x’(a, + 4a, + 10a,)
+x*(a, + 5a;) + x°(a,)

On comparing the like coefficients, we get
a5=1...(i);a4+5a5=1 ....... (ii) ;
a,+4a,+10a, =0 ....... (iii)

and a, + 3a, + 6a, + 10a, = 0... (iv)

from (i) & (ii), we get

a,=-4 ...(v)

from (i), (iii) & (v), we get

a; = +6 ....... (vi)

Now, from (i), (v) and (vi), we get

a,=-4

Questionl75

55
If ( 2+ 3 ) is expanded in the ascending powers of x and the

coefficients of powers of x in two consecutive terms of the expansion are

equal, then these terms are:
[Online April 12, 2014]

Options:

A.7™ and 8"
B.8™ and 9™
C.28™ and 29™

D.27™ and 28™

Answer: A

Solution:

Solution:
Letr™ and (r+ 1)™ term has equal coefficient

(2 + %)55=255(1+ %)55
r'™ term = 25555Cr( %)r

Coefficient of x* is 2%%%°C_ L
6r

1
r+1)™ term = 25555Cr+1( %)H
- +1:_ 5555 1
Coefficient of x" ™ * is 2°7°°C,., ;" G+

Both coefficients are equal

5555~ 1 _ ~5555 1
2 Cr_r_2 Cr+16r+1

1 _ 1 1
r|[55—r  |r+1|54-r 6
6(r+1)=55—-r
6r+6 =55—-r
7r = 49
r=7((r+1)=8
Coefficient of 7™ and 8™ terms are equal.
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Questionl76

The coefficient of x'°!?

[Online April 19, 2014]
Options:
A1l
10

B. "°C,
C.4n
D. 253C

. 4
Answer: B
Solution:
Solution:

Given expansion (1 + x" +x
Let X1012 = (1)a(xn)b . (X253)C

253,10
)

Here a, b, c,nareall + veintegersanda=10,b=10,c=4,n=<22,a+b+c=10

Now bn + 253c = 1012
=bn = 253(4 - c)

Forc <4 andn = 22; b > 10, which is not possible.

wc=4,b=0,a=6
...X1012 = (1)6 . (Xn)O . (X253)4

|
Hence the coefficient of x'°1% = 10!

61014!

in the expansion of (1 + x" +x
n < 22 is any positive integer ), is

Questionl77

If the 7 th term in the binomial expansion of (

equal to 729, then x can be

[Online April 22, 2013
Options:
A. e?

B.e

e
C. 5
D. 2e

Answer: B

Solution:
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Solution:
letr+1=7=>r=6
Given expansion is
( 3 +\/§1nx)9 x>0

V[3184 '
We have
T,.,,= nCr(x)“_rar for (x + a)"
. According to the question

3 3 /AT )6
729 =°C [ == - (V3Inx
6( \/[3]84) ( )
3

6 _ 37 a3
=23 =84x% 81 X 3° X (6Inx)
=>(Inx)® =1 = (Inx)® = (Ine)®
=X =

Questionl78

If for positive integers r > 1, n > 2, the coefficients of the (3r) th and
(r+2)™® powers of x in the expansion of (1 + x)>" are equal, then n is

equal to :

[Online April 25, 2013]

Options:
A.2r+1
B.2r-1
C.3r
D.r+1

Answer: A

Solution:

Solution:

Expansion of (1 + x)*is 1 + 2"C,x + *"Cx* +
+ o +2°C, x*"

2n r 2n r+1
Cx +7C. x

: 2n _ 2n
As given ©°C.,, = “C4

(2n)! _ (2n)!

S T+2)!2n-r-2) _ (30)'(2n - 31)!
=>3r)!2n—-3r)! = (r+2)!2n—r—2)!...(1)
Now, put value of n from the given choices.

Choice (a) putn =2r+1in (1)

LHS: (3r)!(4r+ 2 — 3r)! = (3r)(r + 2)!

RHS: (r+ 2)!(3r)!
=2ILHS=RHS

Questionl1l79

1 1)10
The sum of the rational terms in the binomial expansion of ( 2% 43° )

is:

[Online April 23, 2013]
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Options:
A. 25

B. 32
C.9

D. 41

Answer: D

Solution:

Solution:

(2172 4 31/5y10 _ 10C0(21/2)1o

+10C1(2“2)9(3“5) + + 10C10(31/5)10

There are only two rational terms - first term and last term.
Now sum of two rational terms

=(2)°+(3)*=32+9=41

Questionl180

The term independent of x in expansion of ( 7 :—1%3 - x)i - 1 ) 10 is
[2013]

Options:

A 4

B. 120

C. 210

D. 310

Answer: C

Solution:

Solution:

Given expression can be written as

[ (X1/3)3 + 13 3 (ig)z__ 12 ] 10
23 —x13 41 vx(Vx —1)

= ((x1’3+1)—(‘/;i/"§'1))10= (X1/3+1_1_% 10

X
— (X1/3 _ X—1/2)10
Generalterm =T
10-r r
- 10Cr(X1/3)10—r(_x—1/2)r — 10CIX 3 . (_1)1'_X 2
10-r r
=% (-1)"-x 3 2
Term will be independent of x when LS_F - % =0

>r=4
So, required term =T, = '°C, = 210
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Question181

The ratio of the coefficient of x'° to the term independent of x in the

expansion of (x2 + 2 ) s :
[Online April 9, 2013]
Options:

A.7:16

B.7:64

C.1:4

D. 1: 32

Answer: D

Solution:

Solution:
Tr+ . = 15Cr(x2)15—r_ (2X—1)r — 15Cr X (2)r X X30—3r
For independentterm, 30 —3r=0=r =10
Hence the term independent of x,
T, = "°Cyyx (2)'°
For term involve x*°>, 30 - 3r=15=>r=5
Hence coefficient of x'° = °C, x (2)°

15!
. . 1°Cs x (2)° 1015!
Required ratio = = = {5 -
Cio % (2) =101 X (2)
=1:32
Question1382
If n is a positive integer, then (v3 + 1)*" — (v3 - 1)*" is
[2012]
Options:

A. an irrational number
B. an odd positive integer

C. an even positive integer

D. a rational number other than positive integers

Answer: A

Solution:
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Solution: _ _
Consider (V3 + 1)%" = (v3 — 1)*"

2n

C,(V3)* 1 +2°C,(v3)™ T3+ P"C(V3) T + ...

“(a+Db)"—(a—Db)"
=2["C,a" " 'b+"C,a""°b’...]
= which is an irrational number.

Questionl183

Iff(y)=1-(y-1)+(y-1)-(y-1)°

+ ... — (y = 1)'7 then the coefficient of y* in it is [O

[Online May 7, 2012]
Options:

A.VC,

B. '’C,

C. '®c,

D. 18C,

Answer: D

Solution:

Solution:
Given function is

fy)=1-(y=1)+(y—-172-(y-113+....

In the expansion of (y — 1)"

Tr+1 = ncryn_r(_]‘)r

coeff of y* in (y — 1)* = *C,

coeff of y* in (y — 1)° = =3C,

coeff of y* in (y — 1)* = *C,

So, coeff of termwise is

’Co+3C, +%C, +%Cy+ o +17Cy5
=1+3C, +C+°Cy+ .onnnn. +1C
=(3Co+°C) +%C, +°Cy+ . +17Cy5
=C, +1C, +°Cy+ i, +'7C,

Questionl184

The number of terms in the expansion of (y
powers of x and y are free from radical signs are

[Online May 12, 2012]

Options:
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A. six

B. twelve
C. seven
D. five

Answer: A

Solution:

Solution:

1 1gss
Given expansion is (y 5 +x10 )
The general term is

(y5)77" (c78)°

55

Tr+1 = Cr y5 ' Xlo

T .., would free from radical sign if powers of y and x are integers.
55 —r

i.e.

r .
5 and 10 are integer.

=r is multiple of 10 .

Hence, r =0, 10, 20, 30, 40, 50

It is an A.P.

Thus, 50 =0+ (k—-1)10

50=10k—-10=>k =6

Thus, the six terms of the given expansion in which x and y are free from radical signs.

Question185

The middle term in the expansion of ( 1- % ) n(1 — x)" in powers of x is

[Online May 26, 2012]
Options:

A. =?"C__,
B. —*"C

n
2n
c.*c__,
2n
D. *"C,
Answer: D

Solution:

Solution:
Given expansion can be written as

( x—1 )“_ (1—x)" = (=1)x""(1 — x)*"

X
Total number of terms will be 2n + 1 which is odd ( " : 2n is always even )
- Middle term = w =(m+1)th

Now, T, , ="C(1)x"""
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Middle term is an odd term. So, n + 1 will be odd. So, n will be even.
- Required answer is **C_

Question186

Statement -1: For each natural number n, (n + 1)’ — 1 is divisible by 7 .

Statement -2: For each natural number n, n’ — n is divisible by 7 .
[2011 RS]

Options:

A. Statement- 1 is true, Statement- 2 is true; Statement- 2 is a correct explanation for
Statement-1.

B. Statement- 1 is true, Statement- 2 is true; Statement-2 is NOT a correct explanation for
Statement-1

C. Statement- 1 is true, Statement-2 is false
D. Statement-] is false, Statement- 2 is true

Answer: A

Solution:

Solution:

Statement 2:

P(n) : n’ — n is divisible by 7

Putn=1,1-1 = 0is divisible by 7, which is true

Letn =k, P(k) : k’ — k is divisible by 7, true

Putn=k+1

W Pk+1):(k+1) —(k+1)isdiv.by 7P(k+ 1) : k' + "C,k° + "Ck* + ...... +7Ck+1-k—1,isdiv. by 7 .
Pk+1): (k' -k +(Ck°+7Ck +........ +7Cgk) is div. by 7

Since 7 is coprime with 1,2,3,4,5,6 .

So’C,,’C,, ......7 Cg are all divisible by 7

. P(k + 1) is divisible by 7

Hence P(n) : n’ — n is divisible by 7

Statement 1: n’ — n is divisible by 7

= (n+1)" — (n+ 1) is divisible by 7

= (n+ 1) —=n’ =1+ (n” — n) is divisible by 7

= (n+ 1)’ —n’ — 1 is divisible by 7

Hence both Statements 1 and 2 are correct and Statement 2 is the correct explanation of Statement -1

Question187

The coefficient of x’ in the expansion of (1 —x — x> +x3)% is
[2011]

Options:
A.-132
B. -144
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C. 132
D. 144

Answer: B

Solution:

Solution:

1-x-x*+x)%=[(1-x%x)—x%(1 —x)]°

=(1-x°%1 -x%)°

= (1 - 6x + 15x% — 20%° + 15x* — 6x° + x°) x (1 — 6x% + 15x* —=20x% + 15x° — 6x'° + x'?)
Coefficient of x” = (—6)(—20) + (—20)(15) + (—6)(—6)

=—144

Question188

10

Let S, = 5 j(j - 1)'°C;, S, = 5 j'°C;and S; = & j*'°%C;.
Statement -1: S; = 53 X 29

Statement -2: S; = 90 x 28 and S, =10 x 28
[2010]

Options:

A. Statement - 1 is true, Statement -2 is true; Statement -2 is not a correct explanation for
Statement -1.

B. Statement -1 is true, Statement -2 is false.
C. Statement -1 is false, Statement -2 is true.

D. Statement - 1 is true, Statement 2 is true; Statement -2 is a correct explanation for
Statement -1 .

Answer: B

Solution:

Solution:
L 10 0
S2 =j§1J Cj =j§1 10 Cj—l
n

.. -1
'ncr= ;n Cr—l]

=10[°C, +°C, +°C, + .... + °Cy] = 10.2°

Question189

The remainder left out when 82" — (62)?"*! is divided by 9 is:
[2009]

Options:
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A 2
B.7
C.8
D.0

Answer: A

Solution:

Solution:

(8)2n _ (62)2n+1

— (64)n _ (62)2n+ 1
=(63+1)"— (63 —1)+1

=["C,(63)" +"C,(63)" " +"C,(63)" "% +....... +°C,_,(63)+7C 1+ **'C,(63)" ' -
=63 X ["C,(63)" ' +"C,(63)" 2 +"C,(63)" +....... +°C,_,1+1-63x
[21’1+ 1C0(63)21’1_21’1+ 1C1(63)21’1—1 + ... +21’1+1C2n] + 1

= 63X some integral value + 2
Hence, when divided by 9 leaves 2 as the remainder.

Question190

Statement -1: réo(r +1)"C_ = (n +2)2"~ 1

Statement-2: > (r+1)"Cx" = (1 +x)" + nx(1 +x)" ™'

[2008]
Options:

A. Statement -1 is false, Statement- 2 is true

........ + (=1, ]

B. Statement - 1 is true, Statement- 2 is true; Statement -2 is a correct explanation for

Statement-1

C. Statement -1 is true, Statement- 2 is true; Statement -2 is not a correct explanation for

Statement-1
D. Statement -1 is true, Statement- 2 is false

Answer: B

Solution:

Solution:
From statement 2:

S r+1)'Cx'= Y r-"Cx'+ X "Cx
r=0 r=0 r=0

n n

= 3 r—2C_xX+(1+x" =nx zln‘lcr_lxr‘1+(1 +x)"

r=1 r - S

=nx(1+x)" '+ (1+x)"=RHS
.. Statement 2 is correct.
Putting x = 1, we get

n
S (r+1)"C,=n-2"""+2"=(n+2)-2"" L.
r=0

. Statement 1 is also true and statement 2 is a correct explanation for statement 1
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Question191

In a shop there are five types of ice-creams available. A child buys six
ice-creams.

Statement-1 : The number of different ways the child can buy the six
ice-creams is '°C,

Statement -2: The number of different ways the child can buy the six
ice-creams is equal to the number of different ways of arranging 6A 's

and 4B 's in a row.
[2008]

Options:
A. Statement -1 is false, Statement-2 is true

B. Statement -1 is true, Statement-2 is true; Statement -2 is a correct explanation for
Statement-1

C. Statement -1 is true, Statement-2 is true; Statement - 2 is not a correct explanation for
Statement-1

D. Statement -1 is true, Statement-2 is false

Answer: A

Solution:

Solution:

The given situation in statement 1 is equivalent to find the non negative integral solutions of the equation
X +X+X+ X, +X =6

which is coeff. of x° in the expansion of
(1+x+x*+%X +......w)° = coeff. of x°in (1 —x)~
= coeff. of x®in 1 + 5x + %xz .........

_56-7-8-9-10 _ 10! - 10¢
6! 64! 6
.. Statement 1 is wrong.
Number of ways of arranging 6A 's and 4B 's in a row
|
. Statement 2 is true.

5

= 10C6 which is same as the number of ways the child can buy six icecreams.

Question192

In the binomial expansion of (a — b)®, n = 5, the sum of 5 and 6"
terms is zero, then a/b equals
[2007]

Options:

n—>5
A. 6
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c. =2

D. 9

Answer: B

Solution:

Solution:

T,,,=(=1)"."C(a)" " (b)"is an expansion of (a — b)"
“ 5thterm =t. =t

5 4+1

= (_1)4. nc4(a)n—4 . (b)4 = nc4 . an—4 'b4
6thterm =t, =t., , = (=1)"C.(a)" *(b)°
Givent, +t; =0

...Ilc4_ an—4 . b4 + (_HCS . an—5 . b5) = 0

n! a4 n!  a"’ _
S Im-a1 22 2 T 5m-51 & O
n!-a"p* 1 b 1 _ ..

4ln-5)atl m—4) 5-a = Ofva=0,b=0]

n—4 b5a b 5
Question193
The sum of the series *°C, — *°C, + ?°C, - ?°C; + ..... —
[2007]
Options:
A.0

20
B. %°C,,

20
c. -%°c,,
1

D. 2:Cig
Answer: D
Solution:
Solution:
We know that, (1 +x)*° = 2°C, + ?°C,x + *°Cx*
+..... 20, x0+ ... 0C, x*

Putx = —1, (0) = °C, - *°C, + *°C, = °C4 + ......
20 20 20
+20C,, = 2°Cyq.... +2°Cy,

=+....—°Cy1+%°Cy,

520 g 20C0 _ 20Cl + 20C2 _ 20C3
120

+ 5%°Cy
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Question194

For natural numbers m, nif (1 -y)"™(1 +y)" =1+a,y+ a2y2 S and

a, = a, =10, then (m, n) is
[2006]

Options:

A. (20,45)
B. (35,20)
C. (45,35)
D. (35,45)
Answer: D

Solution:

Solution:
(1=-9"1+y)"°
=[1-"C,y+"C,y* —.....IL +"Cy + "C,5* +.....]

=1+ (n—m)y+ { m(m2—1)+ n(nz_l)—mn}y

“a;=n-m=10

2y

m2+n2—m—n—2mn_

and a, = 5 10
(m—n)z—(m+n)=20

=>m + n = 80 ...(ii) [from (i)]

Solving (i) and (ii), we get

~m = 35,n=145

Question195

. . 7 . 2 1 11 . . -7 .
If the coefficient of x’ in [ax + ( E) ] equals the coefficient of x ' in

11
[ ax — ( # ) ] , then a and b satisfy the relation

[2005]
Options:
A.a—-b=1

B.a+b=1

C. -=1

a
b
D.ab=1

Answer: D
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Solution:

Solution:
T ., in the expansion
[ax+—] ='C (ax*)'" - r(é)r

— 11Cr( )11 r(b) ( )22 2r—r
For the Coefficient of x’, we have
22—-3r=7=r=5
.. Coefficient of x’
_ 11C5(a)6(b)—5
Again T _, , in the expansion

1 11 _ 1 2411 -1 1 \r
[ax - ] C.(ax?) ( bxz)
— 11Cr(a)11 —r(_ 1)r X (b)—r(x)—2r+ 11-r
For the Coefficient of x™/, we have
Now 11 = 3r=-7=3r=18=>r=6
.. Coefficient of x™’
='Cca’x1x(b)°
-+ Coefficient of x’ = Coefficient of x
From (i) and (ii),
_._11C5(a)6(b)—5 — “C6a5 % (b)~
=ab=1

-7

Question196

If x is so small that x> and higher powers of x may be neglected, then
(1 +x)§— (1 +%x)3
1 may be approximated as
(1-x)2

[2005]

Options:

3.2

Answer: C

Solution:

Solution:
x> and higher powers of x may be neglected

o +x)2 - (1+§)3

(1_x§)
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Questionl197

The coefficient of x" in expansion of (1 + x)(1 — x)" is
[2004]

Options:

A (-1)""'n

B. (-=1)(1 —n)

C.(-1)" " Hn-1)*

D.(n—-1)

Answer: B

Solution:

Solution:

Coeff. of x"in (1 +x)(1 — x)"

= coeff of x" in
(1+x)(1-"Cx+"Cx*—.... + (—1)™C_x")
= (-1)™C, +(-1)""'"C
=(=1)"+(=1)"""-n

= (=1)*1 -n)

n-1

Question198

The coefficient of the middle term in the binomial expansion in powers

of x of (1 + ax)? and of (1 — ax)® is the same if « equals
[2004]

Options:
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Solution:

Solution:
The middle term in the expansion of
(1+0ax)* =T, ="Cy(ax)* = 6a’x”
The middle term in the expansion of
(1-0x)°=T, =°Cy(—0ox)® = —20a’x’
According to the question

3

2 _ 3 __3
60 = —200" = 10

Question199

The number of integral terms in the expansion of (v3 + 8v5)*°® is
[2003]

Options:
A. 35
B. 32
C. 33
D. 34

Answer: C

Solution:

Solution:

Tr+1 = 256Cr(\/§)256—r(‘/m5)r
256 —r

— 256Cr(3) 2 (5)1'/8

256 —r
2

It is possible if r is an integral multiple of 8 and 0 = r = 256

~r =33

Terms will be integral if

& % both are +ve integer.

Question200

If x is positive, the first negative term in the expansion of (1 + X)27 'S §

[2003]

Options:

S

A. 6 th term
B. 7 th term
C. 5 th term

D. 8 th term
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Answer: D

Solution:
Solution:

_nn—-1)(n-2)........ .in—-r+1)
Tr+1 - r! (x)"
For first negativeterm,n—-r+1<0=r>n+1
=1 > 3—52.'.1':7- ('.'n: 2_57

Therefore, first negative term is T 8

Question201

r and n are positive integers r > 1, n > 2 and coefficient of (r + 2) th

term and 3r'™®

equals
[2002]

Options:
A. 3r
B.3r+1
C.2r
D.2r+1

Answer: C

Solution:

Solution:
2 +1, _2 3r-1
to=""Co X Tty = T"Cs X
Given that, *"C_, , = *"C,,_;
=2r+1+3r—1=2n

=22n=4r=n = 2r

Question202

term in the expansion of (1 + x)>" are equal, then n

The coefficients of x? and x? in the expansion of (1 + x)? "9 are

[2002]
Options:
A. equal
B. equal with opposite signs
C. reciprocals of each other

D. none of these
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Answer: A

Solution:

Solution:
— p
We know that tyi=p+ qCpx and tost

I’”‘Cp = p+qu -[ Remember "C_="C

=p"iCx*

]

n—-r

Question203

10000 i

The positive integer just greater than (1 + 0.0001) S

[2002]
Options:
A. 4
B.5
C.2
D. 3

Answer: D

Solution:

Solution:
(1 + 0.0001)100% — (1 + %)n n = 10000

_ 1 n(n—1)l n(n—l)(n—2)l 1
—1+nn+ 51 n2+—3! n3+...+nn
_ 1(, 1 1(,_1\(,_2 1
_1+1+§(1 H)+§(1 n)(1 n)+"'+F

1 1 1 1
<1+ F+ —!+ §+ ....... + (9999)|

1 1
=1+ﬂ+5+ ...... o =e<3

(]

Question204

If the sum of the coefficients in the expansion of (a + b)" is 4096, then

the greatest coefficient in the expansion is
[2002]

Options:
A. 1594
B. 792
C. 924
D. 2924
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Answer: C

Solution:

Solution:
Takea=1andb=1in(a+Db)"
2" =4096 =22 s n =12
The greatest coeff = coeff of middle term.
So middle term =t,
=t — 12C6a6b6

12!

= Coeff of t, = Cy = =% =924

=t

7 6+1
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